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THE  TUTELO  TRIBE  AND  LANGUAGE. 
By  Horatio  Hale. 
(Read  before  the  American  Philosophical  Society,  March  i?,  ISSS. ) 

The  tribes  of  the  Dakota  aiock,  under  various  designations — Osagcs, 
Qaappas,  Kansas,  Otocs,  Omahas,  Minitarees  (or  Hidatsas),  lowas,  Man- 
dans,  Sioux  (or  Dakotas  proper)  and  Assiniboins,  have  always  been  regarded 
as  a  people  of  the  western  prairies,  whose  proper  home  was  the  vast  region 
lying  west  of  the  Mississippi,  and  stretching  from  the  Arkansas  River  on 
the  south  to  the  Saskatcha  wan  on  the  north.  A  single  tribe,  the  Winnebagoes,. 
who  dwelt  east  of  the  Mississippi,  near  the  western  shore  of  Lake  Michi- 
gan, were  deemed  to  be  intruders  into  the  territory  of  the  Algonkin  nations. 
The  fact,  which  has  been  recently  ascertained,  that  several  tribes  speaking 
languages  of  the  Dakota  stock  were  found  by  the  earliest  explorers  occu- 
pying the  country  east  of  the  Alleghenies,  along  a  line  extending  through 
the  southern  part  of  Virginia  and  the  northern  portion  of  North  Carolina, 
nearly  to  the  Atlantic  ocean,  has  naturally  awakened  much  interest.  This 
interest  will  be  heightened  if  it  shall  appear  that  not  only  must  our  ethno- 
graphical maps  of  North  America  be  modified,  but  that  a  new  element  has 
been  introduced  into  the  theory  of  Indian  migrations.  Careful  researches 
seem  to  show  that  while  the  language  of  these  eastern  tribes  is  closely 
allied  to  that  of  the  western  Dakotas,  it  bears  evidence  of  being  older 
in  form.  If  this  conclusion  shall  be  verified,  the  supposition,  which  at  first 
was  natural,  that  these  eastern  tribes  were  merely  oflfshoots  of  the  Dakota 
stock,  must  be  deemed  at  least  improbable.  The  course  of  migmtion  may 
be  found  to  have  followed  the  contrary  direction,  and  the  western  Dakotas. 
like  the  western  Algonkins,  may  find  their  parent  stock  in  the  east.  As 
a  means  of  solving  this  interesting  problem,  the  study  of  the  history  and 
language  of  a  tribe  now  virtually  extinct  assumes  a  peculiar  scientific  value. 
Philologists  will  notice,  also,  that  in  this  study  there  is  presented  to  them 
a  remarkable  instance  of  an  inflected  language  closely  allied  in  its  vocabu- 
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lary  anct^lfrjnaiij  of  its  forms  to  dialects  whicli  are  mainly  agglutinative 

in  thdt^fiytructure,  and  bear  but  sligbt  traces  of  inflection. 

.In  t&eyear  1671  an  exploring  party  under  Captain  Butt,  leaving  "the 

Apllxnatock  Town/'  on  tlie  James  Kiver,  penetrated  into  the  mountains 

^,bf, Western  Virginia,  at  a  distance,  by  the  route  they  traveled,  of  two  hun- 

, '.  .tbed  and  fifty  miles  from  their  starting  point.    At  this  point  they  found 

'  **  .''  the  Tolera  Town  in  a  very  rich  swamp  between  a  breach  [branch]  and 

the  main  river  of  the  Roanoke,  circled  about  by  mountains."*    There  are 

many  errata  in  the  printed  narrative,  and  the  circumstances  leave  no 

doubt  that  •*  Tolera"  should  be  "  Totera.**    On  their  way  to  this  town  the 

party  had  passed   the  Sapong   [Sapony]  town,  which,  according  to  the 

Journal,  was  about  one  hundred  and  fifty  miles  west  of  the  Apomatock 

Town,  and  about  a  hundred  miles  east  of  the  "Toleras."    A  few  years 

later  we  shall  find  these  tribes  in  closer  vicinity  and  connection. 

At  this  period  the  Five  Nations  were  at  the  height  of  their  power,  and  in 
the  full  flush  of  that  career  of  conquest  which  extended  their  empire  from 
the  Georgian  Bay  on  the  north  to  the  Roanoke  River  on  the  south.  They 
had  destroyed  the  Hurons  and  the  Eries,  had  crushed  the  Andastes  (or 
Conestoga  Indians),  had  reduced  the  Dela wares  to  subjection,  and  were 
now  brought  into  direct  collision  with  the  tribes  of  Virginia  and  the  Caro- 
Unas.  The  Toteras  (whom  we  shall  henceforth  know  as  the  Tuteloes) 
began  to  feel  their  power.  In  1636  the  French  missionaries  had  occasion 
to  record  a  projected  expedition  of  the  Senecas  against  a  people  designated^ 
in  the  printed  letter  the  "Tolere," — the  same  misprint  occurring  once 
more  in  the  same  publication,  f  The  traditions  of  the  Tuteloes  record  long; 
•continued  and  destructive  wars  waged  against  them  and  their  allies  by 
the  Iroquois,  and  more  especially  by  the  two  western  nations,  the  Cayu- 
gas  and  Senecas.  To  escape  the  incursions  of  their  numerous  and  relent- 
less enemies,  they  retreated  further  to  the  south  and  east.  Here  they 
came  under  the  observation  of  a  skilled  explorer,  John  Lawson,  the  Sur- 
veyor-General of  South  Carolina.  In  1701,  Lawson  traveled  from  Char- 
leston, S.  C,  to  Pamlico  sound.  In  this  Journey  he  left  the  sea-coast  at  the 
mouth  of  the  Santee  river,  and  pursued  a  northward  course  into  the  hilly 
country,  whence  he  turned  eastward  to  Pamlico.  At  the  Sapona  river, 
which  was  the  west  branch  of  the  Cape  Fear  or  Clarendon  river,  he  came 
to  the  Sapona  town,  where  he  was  well  received.  ^  He  there  heard  of  the 
Toteros  as  "  a  neighboring  nation  "in  the  "western  mountains."  "At 
that  time,"  he  adds,  "these  Toteros,  Saponas,  and  the  Eeyawees,  three 
«mall  nations,  were  going  to  live  together,  by  which  they  thought  they 
fihould  strengthen  themselves  and  become  formidable  to  their  enemies. " 

*Batt*8  Journal  and  RslcUion  of  a  New  Discovery,  ia  N.  T.  Hist.  Col.  Vol.  ill, 
p.  191. 

tLambrevlUe  to  Brayas,  Nov.  4, 1«S8,  In  N.  Y.  Hlat.  Col.,  Vol.  Ill,  p.  481. 

X  Gallatin  8ui<ge8t8  that  Lawson  was  here  in  error,  and  that  the  Sapona  river 
was  a  branch  of  the  Great  Pedee.  which  he  does  not  mention,  and  some  branches 
which  he  evidently  mistook  for  tributaries  of  tho  Capo  Fear  rlvei\~'8i/noptit  of 
the  Indian  Tribet^p,  85, 
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They  were  then  at  war  with  the  powerful  and  dreaded  Senecas — whom 
Lawson  styles  Sinnagers.  While  he  was  at  the  Sapona  town,  some  of  the 
Toteras  warriors  came  to  visit  their  allies.  Lawson  was  struck  with  their 
appearance.  He  describes  them,  in  his  quaint  idiom,  as  "tall,  likely  men, 
hiving  great  plenty  of  buffaloes,  elks  and  bears,  with  every  sort  of  deer, 
amongst  them,  which  strong  food  makes  large,  robust  bodies."  In  another 
place  he  adds:  "These  five  nations  of  the  Toteros,  Saponas,  Keiauwees, 
Aconechos  and  Schoicories  are  lately  come  amongst  us,  and  may  contain 
in  all  abbut  750  men,  women  and  children."*  It  is  known  that  the  Tote- 
roes  (or  Tuteloes)  and  Saponas  understood  each  other's  speech,  and  it  is 
highly  probable  that  all  the  five  tribes  belonged  to  the  same  stock.  They 
had  donbtless  fled  together  from  southwestern  Virginia  before  their  Iro- 
quois invaders.  The  position  in  which  they  had  taken  refuge  might  well 
have  seemed  to  them  safe,  as  it  placed  between  them  and  their  enemies 
the  strong  and  warlike  Tuscarora  nation,  which  numbered  then,  accord- 
ing to  Lawson's  estimate,  twelve  hundred  warriors,  clustered  in  fifteen 
towns,  stretching  along  the  Neuse  and  Tar  rivers.  Yet,  even  behind  this 
living  rampart,  the  feeble  confederates  were  not  secure.  Lawson  was 
shown,  near  the  Sapona  town,  the  graves  of  seven  Indians  who  had  been 
lately  killed  by  the  "Sinnegars  or  Jennitos" — names  by  which  Gallatin 
understands  the  Senecas  and  Oneidas,  though  as  regards  the  latter  identi- 
fication there  may  be  some  question. 

The  noteworthy  fact  mentioned  by  Lawson,  that  buffaloes  were  found 
In  "great  plenty"  in  the  hilly  country  on  the  head  waters  of  the  Cape 
Fear  river,  may  be  thought  to  afford  a  clue  to  the  causes  which  account 
for  the  appearance  of  tribes  of  Dakota  lineage  east  of  the  Alleghenies.  The 
Dakotas  are  peculiarly  a  hunting  race,  and  the  buffalo  is  their  fiivorite 
game.  The  fact  tliat  the  Big  Sandy  river,  which  flows  westward  from  the 
Alleghenies  to  the  Ohio,  and  whose  head  waters  approach  those  of  the 
Cape  Fear  river,  was  anciently  known  as  the  Totteroy  river,  has  been 
supposed  to  afford  an  indication  that  the  progress  of  the  Toteros  or  Tute- 
los,  and  perhaps  of  the  buffaloes  which  they  hunted,  may  be  traced  along 
its  course  from  the  Ohio  valley  eastward.  There  are  evidences  which  seem 
to  show  that  this  valley  was  at  one  time  the  residence,  or  at  least  the  hunt- 
ing-ground, of  tribes  of  the  Dakota  stock.  Gravier  (in  1700)  affirms  that 
the  Ohio  river  was  called  by  the  Illinois  and  the  Miamis  the  Akansea 
river,  because  the  Akanseas  formerly  dwelt  along  it.f  The  Akanseas 
were  identical  with  the  Quappas,  and  have  at  a  later  day  given  their  name 
to  the  river  and  State  of  Arkansas.    Catlin  found  reason  for  believing 

*  Lawson's  *'  History  of  Carolina  ;**  repHnted  by  Strother  A  Maroom.  Balelgh, 
1890  ;  p.  384. 

t "  Elle**  (the  Ohio)  **  8*appelle  par  lea  Illinois  et  par  les  Oumlamls  la  rlvldre 
des  Akanseas,  paroequeles  Alcanseas  Thabltolent  autrefois."— Gravier,  Relation 
da  Voyage,  p.  10.  I  am  Indebted  for  this  and  other  references  to  my  esteemed 
friend.  Dr.  J.  Q.  Shea,  whose  unsurpassed  knowledge  of  Indian  history  is  not 
more  admirable  than  the  liberality  with  which  Its  stores  are  placed  at  the  com- 
mand of  his  friends. 
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that  the  Mandans,  another  tribe  of  the  Southern  Dakota  stock,  formerly 
— and  at  no  very  distant  period— resided  in  the  valley  of  the  Ohio.  The 
peculiar  traces  in  the  soil  which  marked  the  foundations  of  their  dwellings 
and  the  position  of  their  villages  were  evident,  he  affirms,  at  various  points 
along  that  river.  It  is  by  no  means  improbable  that  when  the  buffalo 
abounded  on  the  Ohio,  the  Dakota  tribes  found  its  valley  their  natural 
home,  and  that  they  receded  with  it  to  the  westward  of  the  Mississippi. 
But  the  inference  that  tne  region  west  of  the  Mississippi  was  the  original 
home  of  the  Dakotas,  and  that  those  of  that  stock  who  dwe.t  on  the  Ohio 
or  east  of  the  Alleghenies  were  emigrants  from  the  Western  prairies,  does 
not,  by  any  means,  follow.  By  the  same  course  of  reasoning  we  might 
conclude  that  the  Aryans  had  their  original  seat  in  Western  Europe,  that 
the  Portuguese  were  emigrants  from  Brazil,  and  that  the  English  derived 
their  origin  fh)m  America.  The  migrations  of  races  are  not  to  be  traced 
by  such  recent  and  casual  vestiges.  The  only  evidence  which  has  real 
weight  in  any  inquiry  respecting  migrations  in  prehistoric  times  is  that 
of  language  ;  and  where  this  fails,  as  it  sometimes  does,  the  question  must 
be  pronounced  unsoluble. 

The  protection  which  the  Tuteloes  had  received  from  the  Tuscaroras 
and  their  allies  soon  failed  them.  In  the  year  1711  a  war  broke  out  between 
the  Tuscaroras  and  the  Carolina  settlers,  which  ended  during  the  following 
year  in  the  complete  defeat  of  the  Indians.  After  their  overthrow  the 
great  body  of  the  Tuscaroras  retreated  northward  and  joined  the  Iroquois, 
who  received  them  into  their  league  as  the  sixth  nation  of  the  confederacy. 
A  portion,  however,  remained  near  their  original  home.  They  merely  re- 
tired a  short  distance  northward  into  the  Virginian  territory,  and  took  up 
their  abode  in  the  tract  which  lies  between  the  Roanoke  and  the  Potomac 
rivers.  Here  they  were  allowed  to  remain  at  peace,  under  the  protection  of 
the  Virginian  government.  And  here  they  were  presently  joined  by  the 
Tuteloes  and  Saponas,  with  their  confederates.  In  September,  172i,  the 
governors  of  New  York,  Pennsylvania,  and  Virginia,  held  a  conference  at 
Albany  with  the  chiefs  of  the  Irdquois,  to  endeavor  to  bring  about  a  peace 
between  them  and  the  southern  tribes.  On  this  occasion  Governor  Spottcs- 
wood,  of  Virginia,  enumerated  the  tribes  for  which  the  government  of 
his  Province  would  undertake  to  engage.  Among  them  were  certain 
tribes  which  were  commonly  known  under  the  name  of  the  *•  Christanna 
Indians,"  a  name  derived  from  that  of  a  fort  which  had  been  established 
in  their  neighborhood.  These  were  **the  Saponies,  Ochineeches,  Sten- 
kenoaks,  ^Icipontskys,  and  Toteroes,"  all  of  whom,  it  appears,  the  Iro- 
quois were  accustomed  to  comprehend  under  the  name  of  Todirichrones.* 

Some  confusion  and  uncertainty,  however,  arise  in  consulting  the  col- 
onial records  of  this  time,  from  the  fact  that  this  name  of  Todirichrones  was 
applied  by  the  Iroquois  to  two  distinct  tribes,  or  rather  confederacies,  of 
Southern  Indians,  belonging  to  different  stocks,  and  speaking  languages 

•  N.  Y.  Htot.  Col.,  Vol.  V,  p.  C55  et  seq. 
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totally  dissimilar.  These  were,  on  the  one  hand,  the  Tuteloes  (or  Tote- 
roes)  and  their  allies,  and,  on  the  other,  the  powerful  Catawba  nation. 
The  Catawbas  occupied  the  eastern  portion  ot  the  Carolinas,  south  of  the 
Tuscarora  nation.  At  the  beginning  of  the  last  century  they  numbered 
several  thousand  souls.  As  late  as  1748,  according  to  Adair,  they  could 
still  muster  four  hundred  warriors.  A  bitter  animosity  existed  between 
them  and  the  Iroquois,  leading  to  frequent  hostilities,  which  the  English 
authorities  at  this  conference  sought  to  repress.  It  was  the  policy  of  the 
Iroquois,  from  ancient  times,  always  to  yield  to  overtures  of  peace  from 
any  Indian  nation.  On  this  occasion  they  responded  in  their  usual  spirit. 
** Though  there  is  among  you,"  they  replied  to  the  Virginians,  *'a  nation, 
the  Todirichrones,  against  whom  we  have  had  so  inveterate  an  enmity 
that  we  thought  it  could  only  be  extinguished  by  their  total  extirpation, 
yet,  since  you  desire  it,  we  are  willing  to  receive  them  into  this  peace,  and 
to  forget  all  the  past."* 

The  Catawba  language  is  a  peculiar  speech,  diflfering  widely,  if  not  radi- 
cally, both  from  the  Dakota  and  from  the  Iroquois  languages.f  The  only 
connection  between  the  Catawbas  and  the  Tuteloes  appears  to  have  arisen 
from  the  fact  that  they  were  neighboring,  and  perhaps  politically  allied 
tribes,  and  were  alike  engaged  in  hostilities  with  the  Iroquois.  The 
hitter,  however,  seem  to  have  confounded  them  all  together,  under  the 
name  of  the  tribe  which  lay  nearest  to  the  confederacy  and  was  the  best 
known  to  them. 

One  result  of  the  peace  thus  established  was  that  the  Tuteloes  and 
Saponas,  after  a  time,  determined  to  follow  the  course  which  had  been 
taken  by  the  major  portion  of  their  Tuscarora  friends,  and  place  them- 
selves directly  under  the  protection  of  the  Six  Nations.  Moving  north- 
ward across  Virginia,  they  established  themselves  at  Sliamokin  (since 
named  Sunbury)  in  what  is  now  the  centre  of  Pennsylvania.  It  was  a 
region  which  the  Iroquois  held  by  right  of  conquest,  its  former  occupants, 
the  Delawares  and  Shawanese,  having  been  eitlier  expelled  or  reduced  to 
subjection.     Here,  under  the  shadow  of  the  great  confederacy,  many  frag- 

•  X.  Y.  Hist.  Col.,  Vol.  V,  p.  660. 

t  Gallatin,  in  bis  Synopsis  classes  the  Catawba  as  a  separate  stock,  distinct 
ftom  the  Dakota.  The  vocabulary  which  he  gives  seems  to  w^arnint  this  sepa- 
ration, the  resemblances  of  wortls  being  few  and  of  a  doubtful  character.  On 
the  other  hand,  in  the  Urst  annual  report  of  the  Bureau  of  £thnology  connected 
with  the  Smitlisonlan  Institution  (Introduction,  p.  xix)  theKat^ba  (or  Catawba) 
is  ranked  among  the  languages  of  the  Dakotan  family.  My  esteemed  corre- 
spondent, Mr.  A.  8.  Gatschet,  whose  extensive  acquaintance  with  Indiau  linguist- 
ics gives  great  weight  to  his  opinion  on  any  subject  connected  w^ith  thirj  study, 
Informs  me  (March  81,  188*2)  that  this  olassill cation  was  conjectural  and  provi- 
sional, and  that  his  subsequent  researches  among  the  few  survivors  ot  the  tribe 
have  not  yet  resulted  in  confirming  it.  They  show  cei'tain  traces  of  resemblance, 
both  in  the  vocabulary  and  the  syntax,  but  too  slight  and  distant  to  make  the 
affiliation  certain.  We  shall  have,  as  he  remarks,  *'  to  compare  more  material, 
or  more  attentively  that  which  we  have,  to  aiTive  at  a  final  result." 
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ments  of  broken  tribes  were  now  congregated — Conoys,  Nanticokes,  Del- 
awares,  Tateloes,  and  others. 

In  September,  1745,  the  missionary,  David  Brainerd,  visited  Shamokin. 
He  describes  it  in  his  diary  as  contaming  upwards  of  fifty  houses  and 
nearly  three  hundred  persons.  "They  are,"  he  says,  **of  three  different 
tribes  of  Indians,  speaking  three  languages  wholly  unintelligible  to  each 
other.  About  one  half  of  its  inhabitants  are  Delawares,  the  others  Senekas 
and  Tutelas."*  Three  years  later,  in  the  summer  of  1748,  an  exploring 
party  of  Moravian  missionaries  passed  through  the  same  region.  The 
celebrated  Zeisberger,  who  was  one  of  them,  has  led  a  record  of  their 
travels.  From  this  we  gather  that  the  whole  of  the  Tuteloes  were  not 
congregated  in  Shamokin.  Before  reaching  that  town,  they  passed  through 
Skogari,  in  what  is  now  Columbia  county.  .  In  Zeisberger's  biography  the 
impression  formed  of  this  town  by  the  travelers  is  expressed  in  brief  but 
emphatic  terms.  It  was  "the  only  town  on  the  continent  inhabited  by 
Tuteloes,  a  degenerate  remnant  of  thieves  and  drunkards,  "f  This  dis- 
paragmg  description  was  perhaps  not  unmerited.  Yet  some  regard  must  be 
paid  to  a  fact  of  which  the  good  missionary  could  not  be  aware,  namely, 
that  the  Indians  who  are  characterized  in  these  unsavory  terms  belonged 
to  a  stock  distinguished  from  the  other  Indians  whom  he  knew  by  certain 
marked  traits  of  character.  Those  who  are  familiar  with  the  various 
branches  of  the  Indian  race  are  aware  that  every  tribe,  and  still  more 
every  main  stock,  or  ethnic  family,  has  certain  special  characteristics,  both 
physical  and  mental.  The  Mohawk  differs  in  look  and  character  decidedly 
from  the  Onondaga,  the  Delaware  from  the  Shawancse,  the  Sioux  from 
the  Mandan  ;  and  between  the  great  divisions  to  which  these  tribes  belong, 
the  differences  are  much  more  strongly  marked.  The  Iroquois  have  been 
styled  "the  Romans  of  the  West."  The  designation  is  more  just  than  is 
usual  in  such  comparisons.  Indeed,  the  resemblance  between  these  great 
conquering  communities  is  strikingly  marked.  The  same  politic  fore- 
thought in  council,  the  same  respect  for  laws  and  treaties,  the  same  love 
of  conquest,  the  same  relentless  determination  in  war,  the  same  clemency 
to  the  utterly  vanquished,  a  like  readiness  to  strengthen  their  power  by 
the  admission  of  strangers  to  the  citizenship,  an  equal  reliance  on  strong 
fortifications,  simitar  customs  of  forming  outlying  colonies,  and  of  ruling 
subject  nations  by  proconsular  deputies,  a  similar  admixture  of  aristocracy 
and  democracy  in  their  constitution,  a  like  taste  for  agriculture,  even  a 
notable  similarity  in  the  strong  and  heavy  mould  of  figure  and  the  bold 
and  massive  features,  marked  the  two  peoples  who,  on  widely  distant 
theatres  of  action,  achieved  not  dissimilar  destinies. 

Pursuing  the  same  classical  comparison,  we  might  liken  the  nearest  neigh- 
bors of  the  Iroquois,  the  tribes  of  the  Algonkin  stock,  whose  natural  traits 
are  exemplified  in  their  renowned  sachems,  Powhatan,  Philip  of  Pokano- 

•  Life  of  Rrainerd,  p.  167,  Am.  Traot  Soo.  edition.    Quoted  in  the  ^'  Life  of  Zeis- 
benjer,"  by  De  Sohweinitz,  p.  71. 
t  Life  of  Zeisberger,  by  De  Sohweinitz,  p.  149. 
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ket,  Miantanomah,  Pontiac,  and  Tecamseb,  to  the  ingenious  and  versatile 
Greeks,  capable  of  heroism,  but  incapable  of  political  union,  or  of  long-sus- 
tained effort.  A  not  less  notable  resemblance  might  be  found  between  the 
wild  and  wandering  Scythians  of  old,  and  the  wild  and  wandering  tribes 
of  the  great  Dakotan  stock.  Reckless  and  rapacious,  untamable  and  fickle, 
fond  of  the  chase  and  the  fight,  and  no  less  eager  for  the  dance  and  the 
feast,  the  modern  Dakotas  present  all  the  traits  which  the  Greek  historians 
and  travelers  remarked  in  the  barbarous  nomads  who  roamed  along  their 
northern  and  eastern  frontiers. 

The  Tuteloes,  far  from  the  main  body  of  their  race,  and  encircled  by 
tribes  of  Algonkin  and  Iroquois  lineage,  showed  all  the  distinctive  charac- 
teristics of  the  stock  to  which  they  belonged.  The  tall,  robust  huntsmen 
of  Lawson,  chasers  of  the  elk  and  the  deer,  had  apparently  degenerated, 
half  a  century  later,  into  a  ** remnant  of  thieves  and  drunkards,"  at 
least  as  seen  in  the  hurried  view  of  a  passing  missionary.  But  it 
would  seem  that  their  red-skinned  neighbors  saw  in  them  some  qualities 
which  gained  their  respect  and  liking.  Five  years  after  Zeisberger's  visit, 
the  Iroquois,  who  had  held  them  hitherto  under  a  species  of  tutelage,  de- 
cided to  admit  them,  together  with  their  fellow-refugees,  the  Algonkin 
Nanticokes  from  the  Eastern  Shore  of  Maryland,  to  the  full  honors  of  the 
confederacy.  The  step  received  the  commendation  of  so  shrewd  a  judge  as 
Colonel  (afterwards  Sir  William)  Johnson.  At  a  great  council  of  the  Six 
Nations,  held  at  Onondaga  in  September,  1753,  Colonel  Johnson  congratu- 
lated the  Cayugas  on  the  resolution  they  had  formed  of  **  strengthening  their 
castle''  by  taking  in  the  Tedarighroones.*  At  about  the  same  time  a  band 
of  Delawares  was  received  into  the  League.  When  a  great  council  was  to 
be  convened  in  1758,  to  confer  with  Colonel  Johnson  on  the  subject  of  the 
French  war,  wampum  belts  were  sent  to  nine  "nations"  of  the 
confederacy.!  From  this  time  the  chiefs  of  the  Tuteloes,  as  well  as  o 
the  Nanticokes  and  the  Delawares,  took  their  seats  in  the  Council  of  the 
League,  a  position  which  they  still  hold  in  the  Canadian  branch  of  the  con- 
federacy, though  the  tribes  whom  they  represent  have  ceased  to  exist  as 
such,  and  have  become  absorbed  in  the  larger  nations. 

It  would  se3m,  however,  that  their  removal  from  their  lands  on  the  Sus- 
quehanna to  the  proper  territory  of  the  Six  Nations  did  not  take  place  im- 
mediately after  their  reception  into  the  League,  and  perhaps  was  never 
wholly  completed.  In  an  "account  of  the  location  of  the  Indian  tribes," 
prepared  by  Sir  William  Johnson  in  November,  1763,  the  four  small  tribes 
of  "Nanticokes.  Conoys,  Tutecoes  [an  evident  misprint]  and  Saponeys," 
are  bracketed  together  in  the  list  as  mustering  in  all  two  hundred  men,  and 
are  described  as  "a  people  removed  from  the  southward,  and  settled  on  or 
about  the  Susquehanna,  on  lands  allotted  by  the  Six  Nations."^ 

Though  the  Tuteloes  were  thus  recognized  as  one  of  the  nations  of  the 

•  N.  Y.  Hist.  Col.  Vol.  vl,  p.  811. 

tStone*8  Life  of  Sir  William  Johnson,  Vol.  i,  p.  484. 

t  iWd.,  Vol.  il,  p.  487. 
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confederacy,  and  as  such  kept  up  their  distinct  tribal  organization,  they  were 
regarded  as  being  in  a  special  manner  the  friends  and  allies  of  the  Cay- 
ugas.  The  latter,  a  tribe  always  noted  for  their  kindly  temper,  received  the 
new  comers  within  their  territory,  and  gave  them  a  site  for  their  town, 
which  of  course  brought  with  it  the  hunting  and  fishing  privileges  neces- 
sary for  their  existence.  The  principal  Cayuga  villages  were  clustered 
about  the  lake  to  which  the  nation  has  given  its  name.  South  of  them  lay 
the  land  assigned  to  the  Tuteloes.  Their  chief  settlement,  according  to  a 
careful  observer,  was  on  the  east  side  of  Cayuga  inlet,  about  three  miles 
from  the  south  end  of  Cayuga  lake,  and  two  miles  south  of  Ithaca.  **The 
town  was  on  the  high  ground  south  of  the  school-house,  nearly  opposite 
Buttermilk  Falls,  on  the  farm  of  James  Fleming.  On  the  Guy  Johnson's 
map  of  1771,  it  figures  (by  a  slight  misprint)  as  Todevigh-rono.  It  was 
called  in  the  Journal  of  General  Dearborn,  Coreorgonel ;  in  the  Journal  of 
George  Grant  (1779),  Dehoriss-kanadia ;  and  on  a  map  made  about  the 
same  date  KAyeghtalagealat."* 

The  town  was  destroyed  in  1779  by  General  Sullivan,  in  the  expedition 
which  avenged,  so- disastrously  for  the  Six  Nations,  the  ravages  committed 
by  them  upon  the  settlements  of  their  white  neighbors.  The  result,  as  is 
well  known,  was  the  destruction  of  the  ancient  confederacy.  Of  the  broken 
tribes,  some  fragments  remained  in  their  original  seats,  submitting  to  the 
conquerors.  All  the  Mohawks,  the  greater  part  of  the  Cayugas,  about  half  of 
the  Onondagas,  and  many  of  the  Oneidas,  with  a  few  of  the  Senecas  and 
Tuscaroras,  followed  Brant  to  Canada.  The  British  government  furnished 
them  with  lands,  mostly  along  the  Grand  River,  in  the  territory  which  in 
ancient  times  had  been  conquered  by  the  Iroquois  from  the  people  who 
were  styled  the  Neutral  Nation.  The  Tuteloes  accompanied  their  friends 
the  Cayugas.  A  place  was  found  for  them  in  a  locality  which  seemed  at 
the  time  attractive  and  desirable,  but  which  proved  most  unfortunate  for 
them.  They  built  their  town  on  a  pleasant  elevation,  which  stretches  along 
the  western  bank  of  the  Grand  River,  and  still  bears  the  name  of  Tutelo 
Heights.  Under  this  name  it  now  forms  a  suburb  of  the  city  of  Brantford. 

Fifty  years  ago,  when  the  present  city  was  a  mere  hamlet,  occupied  by 
a  few  venturous  Indian  traders  and  pioneers,  the  Tutelo  cabins  were  scat- 
tered over  these  heights,  having  in  the  midst  their  **  long-house  "  in  which 
their  tribal  councils  were  held,  and  their  festivals  celebrated.  They  are 
siiid  to  have  numbered  then  about  two  hundred  souls.  They  retained  ap- 
parently the  reckless  habits  and  love  of  enjoyment  which  had  distin- 
guished them  in  former  times.  Old  people  still  remember  the  uproar  of  the 
dances  which  enlivened  their  council-house.     Unhappily,  the  position  of 

*'I  am  Indebted  tor  this  and  much  other  valaable  information  to  my  friend 
General  .John  S.  Clark,  of  Auburn,  N.  Y.,  who  has  made  the  location  and  migra- 
tions of  the  Indian  tribes  the  subject  of  a  special  study.  Of  the  above  names 
Dehorlss  kanadia  is  apparently  a  corruption  of  the  Mohawk  words  Tehoterigh 
kanada,  Tutelo  town.  The  other  words  are  probably,  like  most  Indian  names 
of  places,  descriptive  designations,  but  are  too  much  corrupted  to  be  satisfac- 
torily deciphered. 
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their  town  brought  them  into  direct  contact  with  the  white  settlements. 
Their  frames,  enfeebled  by  dissipation,  were  an  easy  prey  to  the  diseases 
which  followed  in  the  track  of  the  new  population.  In  1833,  the  Asiatic 
cholera  found  many  victims  on  the  Indian  Reserve.  The  Tuteloes,  in  pro- 
portion to  their  numbers,  suffered  the  most.  The  greater  part  of  the  tribe 
perished.  Those  who  escaped  clung  to  their  habitations  a  few  years  longer. 
But  the  second  visitation  of  the  dreadful  plague  in  1848  completed  the 
work  of  the  first.  The  Tutelo  nation  ceased  to  exist.  The  few  survivors 
fled  from  the  Heights  to  which  they  have  left  their  name,  and  took  refuge 
among  their  Cayuga  friends.  By  intermarriage  with  these  allies,  the  small 
remnant  was  soon  absorbed  ;  aud  in  the  year  1870,  only  one  Tutelo  of  the 
full  blood  was  known  to  be  living,  the  last  survivor  of  the  tribe  of  stalwart 
hunters  and  daring  warriors  whom  Lawson  encountered  in  Carolina  a  hun- 
dred and  seventy  years  before. 

This  last  surviving  Tutelo  lived  among  the  Cayugas,  and  was  known  to 
them  by  the  name  of  Nikonha.  Okonha  in  the  Cayuga  dialect  signifies 
mosquito.  Nikonha  was  sometimes,  in  answer  to  my 'inquiries,  rendered 
** mosquito,"  and  sometimes  "little,"  perhaps  in  the  sense  of  mosquito- 
like. His  Tutelo  name  was  said  to  be  Waskiteng  ;  its  meaning  could  not 
be  ascertained,  and  it  was  periiaps  merely  a  corruption  of  the  English  word 
mosquito.  At  all  events,  it  was  by  the  rather  odd  cognomen  of  "  Old 
Mosquito,"  that  he  was  commonly  known  among  the  whites ;  and  he  was 
even  so  designated,  I  believe,  in  the  pension  list,  in  which  he  had  a  place 
as  having  served  in  the  war  of  1812.  What  in  common  repute  was  deemed 
to  be  the  most  notable  fact  in  regard  to  him  was  his  great  age.  He  was 
considered  by  far  the  oldest  man  on  the  Reserve.  His  age  was  said  to  ex- 
ceed a  century ;  and  in  confirmation  of  this  opinion  it  was  related  that  he 
had  fought  under  Brant  In  the  American  war  of  Independence.  My  friend. 
Chief  George  Johnson,  the  government  interpreter,  accompanied  us  to  the 
residence  of  the  old  man,  a  log  cabin,  built  on  a  small  eminence  near  the 
centre  of  the  Reserve.  His  appearance,  as  we  first  saw  him,  basking  in  the 
sunshine  on  the  slope  before  his  cabin,  confirmed  the  reports  which  I  had 
heard,  both  of  his  great  age  and  of  his  marked  intelligence.  "  A  wrinkled, 
smiling  countenance,  a  high  forehead,  half-shut  eyes,  white  hair,  a 
scanty,  stubbly  beard,  fingers  bent  with  age  like  a  bird's  claws,"  istho 
description  recorded  in  my  potebook.  Not  only  in  physiognomy,  but 
also  in  demeanor  and  character,  he  differed  strikingly  fh>m  the  grave  and 
composed  Iroquois  among  whom  he  dwelt.  The  lively,  mirthful  disposi- 
tion of  his  race  survived  in  fUll  force  in  its  latest  member.  His  replies  to 
our  inquiries  were  intermingled  with  many  Jocose  remarks,  and  much 
good-humored  laughter. 

He  was  married  to  a  Cayuga  wife,  and  for  many  years  had  spoken  only 
the  language  of  her  people.  But  he  had  not  forgotten  his  proper  speech, 
and  readily  gave  us  the  Tutelo  renderings  of  nearly  a  hundred  words.  At 
that  time  my  only  knowledge  of  the  Tuteloes  had  been  derived  from  the 
few  notices  comprised  in  Gallatin's  Synopsis  of  the  Indian  Tribes,  where 
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thej  are  classed  with  the  nations  of  the  Hnron-Iroqaots  stock.  At  the 
same  time,  the  distinguished  author,  with  the  scientific  caution  which 
marked  all  his  writings,  is  careful  to  montion  that  no  vocabulary  of  the 
language  was  known.  That  which  was  now  obtained  showed,  beyond 
question,  that  the  language  was  totally  distinct  from  the  Huron -Iroquois 
tongues,  and  that  it  was  closely  allied  to  the  languages  of  the  Dacota  a 
family. 

The  discovery  of  a  tribe  of  Dakota  lineage  near  the  Atlantic  coast  was 
so  unexpected  and  surprising  that  at  first  it  was  natural  to  suspect  some 
mistake.  The  idea  occurred  that  the  old  Tulelo  might  have  been  a  Sioux 
captive,  taken  in  the  wars  which  were  anciently  waged  between  the  Iro- 
quois and  the  tribes  of  the  far  West.  With  the  view  of  determining  this 
point,  I  took  the  first  opportunity,  on  my  next  visit  to  the  Reserve,  in 
October,  1870,  of  questioning  the  old  man  about  his  early  history,  and 
that  of  his  people.  His  answers  soon  removed  all  doubt.  He  believed 
himself  to  be  a  hundred  and  aix  years  old  ;  and  if  so,  his  earliest  recollec- 
tions would  go  back  to  a  time  preceding  by  some  years  the  Revolutionary 
war.  At  that  time  his  people,  the  Tuteloes,  were  living  in  the  neighbor- 
hood of  two  other  tribes,  the  Saponies  and  the  Patshenins  or  Botshenins. 
In  the  latter  we  may  perhaps  recognize  the  Ochineeches,  whom  Governor 
Spotteswood.  in  1703,  enumerated  with  the  Saponies,  Toteroes,  and  two 
other  tribes,  under  the  general  name  of  Christanna  Indians.  The  Sapo- 
nies and  Tuteloes,  old  Nikonha  said,  could  understand  one  another's 
speech.  About  the  language  of  the  Patshenins,  I  neglected  to  inquire,  but 
they  were  mentioned  with  the  Saponies  as  a  companion  tribe.  When 
the  Tuteloes  came  to  Canada  with  Brant,  they  parted  with  the  Saponies  at 
Niagara  Falls,  and  he  did  not  know  what  had  become  of  them.  His 
father's  name  was  Onusowa  ;  he  was  a  chief  among  the  Tuteloes.  His 
mother  (who  was  also  a  Tutelo),  died  when  he  was  young,  and  he  was 
brought  up  by  an  uncle.  He  had  heard  from  old  men  that  the  Tuteloes 
formerly  lived  on  a  great  river  beyond  Washington,  which  city  he  knew  by 
that  name.  In  early  times  they  were  a  large  tribe,  but  had  wasted  away 
through  fighting.  Tlieir  war  parties  used  to  go  out  frequently  against 
various  enemies.  The  tribes  they  most  commonly  fought  with  were  the 
Tuscaroras,  Senecas,  and  Cayugas.  Afterwards  his  tribe  came  to  Niagara 
(as  he  expressed  it),  and  joined  the  Six  Nations.  He  knew  of  no  Tutelo 
of  the  full  blood  now  living,  except  himself. 

This,  with  some  additions  to  my  vocabulary,  was  the  last  information 
which  I  received  from  old  Waskiteng.  or  Nikonha.  He  died  a  few 
months  later  (on  the  2lst  of  February,  1871).  before  I  had  an  opportunity 
of  again  visiting  the  Reserve.  There  are,  however,  several  half-castes, 
children  of  Tutelo  mothers  by  Iroquois  fathers,  who  know  the  language, 
and  by  the  native  law  (which  traces  descent  through  the  female)  are  held 
to  be  Tuteloes.  One  of  them,  who  sat  in  the  council  as  the  representative 
of  the  tribe,  and  who,  with  a  conservatism  worthy  of  the  days  of  old  Sarum, 
was  allowed  to  retain  his  seat  after  his  constituency  had  disappeared,  was 
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accustomed  to  amuse  his  grave  fellow -senators  occasionally  by  asserting 
the  right  which  each  councillor  possesses  of  addressing  the  council  in  the 
language  of  his  people, — ^his  speech,  if  necessity  requires,  being  translated 
by  an  interpreter.  In  the  case  of  the  Tutelo  chief  the  jest,  which  was  duly 
appreciated,  lay  in  the  fact  that  the  interpreters  were  dumfounded,  and 
that  the  eloquence  uttered  in  an  unknown  tongue  had  to  go  without  reply. 

From  this  chief,  and  from  his  aunt,  an  elderly  dame,  whose  daughter 
was  the  wife  of  a  leading  Onondaga  chief,  I  received  a  sufficient  number 
of  words  and  phrases  of  the  language  to  give  a  good  idea  of  its  grammati- 
cal firamework.  Fortunately,  the  list  of  words  obtained  from  the  old  Tutelo 
was  extensive  enough  to  afford  a  test  of  the  correctness  of  the  additional 
information  thus  procured.  The  vocabulary  and  the  outlines  of  grammar 
which  have  been  derived  from  these  sources  may,  therefore,  as  far  as  they 
extend,  be  accepted  as  affording  an  authentic  representation  of  this  very 
interesting  speech. 

There  is  still,  it  should  be  added,  some  uncertainty  in  regard  to  the  tribal 
name.  So  far  as  can  be  learned,  the  word  Tutelo  or  Totcro  (which  in 
the  Iroqifois  dialects  is  variously  pronounced  Tiuterih  or  Tehotirigh,  Te- 
hutili,  Tiutei  and  Tutie)  has  no  meaning  either  in  the  Tutelo  or  the  Iro- 
quois language.  It  may  have  been  originally  a  mere  local  designation, 
which  has  accompanied  the  tribe,  as  such  names  sometimes  do,  in  its  sub- 
sequent migrations.  Both  of  my  semi-Tutelo  informants  assured  me  that 
the  proper  national  name — or  the  name  by  which  the  people  were  desig- 
nated among  themselves— was  Yes&ng  or  Yes&h,  the  last  syllable  having 
a  faint  nasal  sound,  which  was  sometimes  barely  audible.  In  this  word 
we  probably  see  the  origin  of  the  name,  Nahyssan,  applied  by  Lederer  to 
the  tribes  of  this  stock.  John  Lederer  was  a  German  traveler  who  in 
May,  1670 — a  year  before  Captain  Batt's  expedition  to  the  Alleghenies — 
undertook,  at  the  charge  of  the  colonial  government,  an  exploring  jour- 
ney in  the  same  direction,  though  not  with  equal  success.  He  made,  how- 
ever, some  interesting  discoveries.  Starting  from  the  Falls  of  the  James 
river,  he  came,  after  twenty  days  of  travel,  to  "  cJapon,  a  village  of  the 
Nahyssans,"  situate  on  a  branch  of  the  Roanoke  river.  These  were,  un- 
doubtedly, the  Saponas  whom  Captain  Batt  visited  in  the  following  year,  the 
kindred  and  allies  of  the  Tuteloes.  Fifty  miles  beyond  Sapon  he  arrived 
at  Akenatzy,  an  island  in  the  same  river.  "The  island, "  he  says,  **  though 
small,  maintains  many  inhabitants,  who  are  fixed  in  great  security,  being 
naturally  fortified  with  fastnesses  of  mountains  and  water  on  every 
side.*'*  In  these  Akenatzies  we  undoubtedly  see  the  Aconechos  of 
Lawson,*and  the  Ochineeches  mentioned  by  Governor  Spotteswood.  Dr. 
Brinton,  in  his  well-known  work  on  the  "Myths  of  the  New  World,"  has 
pointed  out,  also,  their  identity  with  the  Occaneeches  mentioned  by  Bever- 
ley in  his  "History  of  Virginia,"  and  in  doing  so  has  drawn  attention  to 

*  See  "  The  Dlteoveriet  of  John  Lederer^^^  reprinted  by  O.  U.  Hari>el.    Cinoln- 
natl,  1879,  p.  17. 
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the  very  interesting  facts  recorded  hy  Beverley  respecting  their  lan- 
guage.* 

According  to  tliis  historian,  the  tribes  of  Virginia  spoke  languages  differ- 
ing so  widely  that  natives  "at  a  moderate  distance*'  apart  did  not  under- 
stand one  another.  They  had,  however,  a  ''general  language,"  which 
people  of  different  tribes  used  in  their  intercourse  with  one  another,  pre- 
cisely as  the  Indians  of  the  north,  according  to  La  Hontan,  used  the  *'Al- 
gonkine,"  and  as  Latin  was  employed  in  most  parts  of  Europe,  and  the 
Lingua  Franca  in  the  Levant.  These  are  Beverley's  illustrations.  He 
then  adds  the  remarkable  statement:  "The  general  language  here  used  is 
that  of  the  Occaneeches,  though  they  have  been  but  a  small  nation  ever 
since  these  parts  were  known  to  the  English  ;  but  in  what  their  language 
may  differ  from  that  of  the  Algonkins  I  am  not  able  to  determine,  "f 
Further  on  he  gives  us  the  still  more  surprising  information  thai  this  "gen- 
eral language*'  was  used  by  the  "priests  and  conjurors"  of  the  different 
Virginian  nations  in  performing  their  religious  ceremonies,  in  the  same 
manner  (he  observes)  "as  the  Catholics  of  all  nations  do  their  Mass  in 

the  Latin. "t 
The  Akenatzies  or  Occaneeches  would  seem  to  have  been,  in  some 

respects,  the  chief  or  leading  community  among  the  tribes  of  Dakotan 
stock  who  formerly  inhabited  Virginia.  That  these  tribes  had  at  one 
time  a  large  and  widespread  population  may  be  inferred  from  the  simple 
fact  that  their  language,  like  that  of  the  widely  scattered  Algonkins  (or 
Ojibways)  in  the  northwest,  became  the  general  medium  of  communica- 
tion for  the  people  of  different  nationalities  in  their  neighborhood.  That 
they  had  some  ceremonial  observances  (or,  as  Beverley  terms  them,  "ado- 
rations and  conjurations")  of  a  peculiar  and  impressive  cast,  like  those  of 
the  western  Dakotas,  seems  evident  from  the  circumstance  that  the  intru- 
sive tribes  adopted  this  language,  and  probably  with  it  some  of  these  ob- 
servances, in  performing  their  own  religious  rites.  We  thus  have  a  strong 
and  unexpected  confirmation  of  the  tradition  prevailing  among  the  tribes 
both  of  the  Algonkin  and  of  the  Iroquois  stocks,  which  represents  them 
as  coming  originally  from  the  far  north,  and  gradually  overspreading  the 
country  on  both  sides  of  the  AUeghanies,  from  the  Great  Lakes  to  tlie  moun- 
tain fastnesses  of  the  Cherokees.  They  found,  it  would  seem,  Virginia,  and 
possibly  the  whole  country  east  of  the  Alleghenies,  from  the  Great  Lakes  to 
South  Carolina,  occupied  by  tribes  speaking  languages  of  the  Dakotan 
stock.  That  the  displacement  of  these  tribes  was  a  very  gradual  process, 
and  that  the  relations  between  the  natives  and  the  encroaching  tribes  were 
not  always  hostile,  may  be  inferred  not  only  from  the  adoption  of  the  ab- 
original speech  as  the  general  means  of  intercourse,  but  also  from  tlie 
terms  of  amity  on  which  these  tribes  of  diverse  origin,  native  and  intru- 
sive, were  found  by  the  English  to  be  living  together. 

*  See  the  note  on  page  303  of  Dr  Biinton's  volume,  3d  edition, 
t  History  of  Virgiuia  (Ist  edition),  p.  161. 
t  Ibid,,  p.  171. 
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That  the  Tutelo  tongue  represents  this  "general  language"  of  which 
Beverley  speaks— this  aboriginal  Latin  of  Virginia— cannot  be  doubted. 
It  may,  therefore  be  deemed  a  language  of  no  small  historical  impor- 
tance. The  fact  that  this  language,  which  was  first  obscurely  heard  of  in 
Virginia  two  hundred  years  ago,  has  been  brought  to  light  in  our  day  on 
a  far-off  Reservation  in  Canada,  and  there  learned  from  the  lips  of  the 
latest  surviving  member  of  this  ancient  community,  must  certainly  be 
considered  one  of  the  most  singular  occurrences  in  the  history  of  science. 

Apart  from  the  mere  historical  interest  of  the  language,  its  scientific 
value  hi  American  ethnology  entitles  it  to  a  careful  study.  As  has  been 
already  said,  a  comparison  of  its  grammar  and  vocabulary  with  those  of 
the  western  Dalcota  tongues  has  led  to  the  inference  that  the  Tutelo 
language  was  the  older  form  of  this  common  speech.  This  conclusion 
was  briefly  set  forth  in  some  remarks  which  I  had  the  honor  of  addressing 
to  this  Society  at  the  meeting  of  December  19,  1879,  and  is  recorded  in 
the  published  minutes  of  the  meeting.  Some  years  afterwards,  and  after 
the  earlier  portion  of  this  essay  was  written,  I  had  the  pleasure,  at  the 
meeting  of  the  American  Association  for  the  Advancement  of  Science,  held 
in  Montreal,  in  September,  1883,  of  learning  from  my  friend,  the  Rev.  J. 
Owen  Dorsey,  of  the  Smithsonian  Institution,  who  has  resided  for  several 
years  as  a  missionary  among  the  western  Dakotas,  and  has  made  careful 
researches  into  their  languages  and  history,  that  they  have  a  distinct  tra- 
dition that  their  ancestors  formerly  dwelt  east  of  the  Mississippi.  In  fact, 
the  more  southern  Dakotas  declare  their  tribes  to  be  offshoots  of  the  Win- 
nebagoes,  who  till  recently  resided  near  the  western  shore  of  Lake  Michi- 
gan. A  comparison  of  their  dialects,  made  with  Mr.  Dorsey's  aid,  fully 
sustains  this  assertion.  Mere  traditionary  evidence,  as  is  well  known, 
cannot  always  be  relied  on ;  but  when  it  corresponds  with  conclusions 
previously  drawn  from  linguistic  evidence,  it  has  a  weight  which  renders 
it  a  valuable  confirmation. 

The  portrait  of  old  Nikonha,  an  accurate  photograph,  will  serve  to  show, 
better  than  any  description  could  do,  the  characteristics  of  race  which  dis- 
tinguished his  people.  The  full  oval  outline  of  face,  and  the  large  features 
of  almost  European  cast,  were  evidently  not  individual  or  family  traits, 
as  they  reappear  in  the  Tutelo  half-breeds  on  the  Reserve,  who  do  not 
claim  a  near  relationship  to  Nikonha.  Tliose  who  are  familiar  with  the 
Dakotan  physiognomy  will  probably  discover  a  resemblance  of  type  be- 
tween this  last  representative  of  the  Virginian  Tutelosand  their  congeners, 
the  Sioux  and  Mandans  of  the  western  plains. 

THE  TUTELO  LANGUAGE. 

In  the  following  outline  of  Tutelo  grammar,  it  has  been  deemed  advis- 
able to  bring  its  forms  into  comparison  with  those  of  the  western  lan- 
guages of  the  same  stock.  For  this  purpose  the  Dakota  and  Hidatsa  (or 
Minnetaree)  languages  were  necessarily  selected,  being  the  only  tongues 
of  this  family  of  which  any  complete  account  has  yet  been  published. 
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For  the  information  respecting  these  languages  I  am  indebted  to  the  Da- 
kota Grammar  and  Dictionary  of  the  Rev.  S.  R.  Riggs  (published  in  the 
Smithsonian  Contributions  to  Knowledge)  and  the  Uidatsa  Grammar  and 
Dictionary  of  Dr.  Washington  Matthews  (published  in  Dr.  Shea's  Library 
of  American  Linguistics),  both  of  them  excellent  works>  of  the  highest 
scientific  value. 

The  Alphabet, 

The  alphabetical  method  which  has  been  followed  by  me  in  writing  this 
language,  as  well  as  the  Iroquois  dialects,  is  based  on  the  well-known  system 
proposed  by  the  Hon.  John  Pickering,  and  generally  followed  by  Ameri- 
can missionaries,  whose  experience  has  attested  its  value.  The  modifica- 
tions suggested  for  the  Indian  languages  by  Professor  Whitney  and  Major 
Powell  have  been  adopted,  with  a  few  exceptions,  which  are  due  chiefly 
to  a  desire  to  employ  no  characters  that  are  not  found  in  any  well- fur- 
nished printing-office. 

The  letters  b,  d,  K  k^  I,  m^  n,  p,  8,  i,  io,  y,  z  are  sounded  as  In  English, 
the  »  having  always  its  sharp  sound,  as  in  mason.  The  vowels  are  sounded 
generally  as  in  Italian  or  German,  with  some  modifications  expressed  by 
diacritical  marks,  thus : 

a,  as  in  father ;  in  accented  syllables  written  a. 
a,  like  the  German  a  in  Mantu 
a,  like  a  in  mcU, 

d,  like  a  \vLfaXl, 

e,  like  a  in  fate  ;  in  accented  syllables  6, 
e,  like  e  in  met, 

«,  like  i  in  machine  ;  in  accented  syllables  i. 

i,  like  i  in  pin, 

0,  as  in  note  ;  in  accented  syllables  3, 

6,  like  the  French  o  in  bonne. 

o,  like  0  in  not, 

t£,  as  in  rule,  or  like  coin  pool;  in  accented  syllables  u. 

u,  like  u  in  pull, 

ii,  like  u  in  but ;  in  an  accented  syllable  written  H, 

u,  like  the  French  u  in  dur. 

The  diphthongs  are,  at,  like  our  long  i  in  pine  ;  au^  like  ou  in  lotid  ;  d4 
like  oi  in  boU  ;  iu,  like  u  in  pure. 

The  consonants  requiring  special  notice  are: 

^,  like  sh  in  shine, 

g,  always  hard,  as  in  go,  get,  give. 

j,  like  z  in  azure, 

n,  like  the  French  nasal  n  in  an,  bon,  un, 

q,  like  the  German  ch  in  Loch,  or  the  Spanbh  i  in  javen 
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The  sound  of  the  English  ch  in  chest  is  represented  by  tt; ;  the  j  and  dg 
in  judge  by  dj. 

The  apostrophe  (')  indicates  a  slight  hiatus  in  the  pronounciation  of  a 
word,  which  is  often,  though  not  always,  caused  by  the  dropping  of  a  con- 
sonantal sound. 

In  general,  the  diacritical  marks  over  the  vowels  are  omitted,  except  in  the 
accented  syllable— that  is,  the  syllable  on  which  the  stress  of  voice  falls. 
It  is  understood  that  when  a  vowel  (other  than  the  it)  has  a  mark  of  any 
kind  over  it,  the  syllable  in  which  it  occurs  is  the  accented  or  emphatic 
syllable  of  the  word.  Experience  shows  that  the  variations  in  the  sound 
of  a  vowel  in  unaccented  syllables,  within  the  limits  represented  by  the 
foregoing  alphabet,  are  rarely  of  sufficient  importance  to  require  to  be 
noted  in  taking  down  a  new  language.  The  only  exception  is  in  the 
sound  marked  u,  which  occasionally  has  to  be  indicated  in  unaccented 
syllables,  to  distinguish  it  from  the  u,  with  which  it  has  no  similarity  of 
sound.  It  is,  in  fact,  more  frequently  a  variation  of  the  a  than  of  any 
other  vowel  sound. 

Occasionally  the  accented  syllable  is  indicated  by  an  acute  accent  over 
the  vowel.  This  method  is  adopted  principally  when  the  vowel  has  a  brief 
or  obscure  sound,  as  in  misdnif  1  alone,  which  is  pronounced  in  a  manner 
midway  between  misahi  and  misuni. 

Phonology. 

The  Tutelo  has  the  ordinary  vowel  sounds,  but  the  distinction  between 
e  and  »,  and  between  o  and  u  is  not  always  clear.  The  word  for  *'  mother" 
was  at  one  time  written  hend,  and  at  another  tna/  the  word  for  ''he 
steals''  was  heard  as  manoma  and  manuma.  In  general,  however,  the 
difference  of  these  vowels  was  sufficiently  apparent.  The  obscure  sound 
of  t(  (or  in  accented  syllables  ^)  was  often  heard,  but  when  the  word 
in  which  it  occurred  was  more  distinctly  uttered,  this  sound  was  frequently 
developed  into  a  clearer  vowel.  Thus  hiistdi,  arm,  became  hisio  ;  musti, 
spring  (the  season),  became  maete  ;  amhi,  white,  became  asdnt\  or  (losing 
the  nasal  sound)  asdi,  and  so  on.  The  use  of  the  character  ii  (or  t^)  in  this 
language  could  probably  be  dispensed  with. 

The  consonantal  sounds  which  were  heard  were:p  (or  b),t  (or  d),  k  (org), 
h  (and  9),  I,  m,  n,  a,  w  and  y,  and  the  nasal  n.  Neither/,  v,  nor  r  was  heard, 
and  ^  (ah)  only  as  a  variant  of  a.  Harsh  combinations  of  consonants  were 
rare.  The  harshest  was  that  of  taky  as  in  wagutaka,  child,  and  this  was  not 
frequent.*    Words  usually  end  in  a  vowel  or  a  liquid.    A  double  con- 

•  In  wafftUska  (Dakota,  koqka),  suntka,  younger  brother  (Dak.,  sunka);  tqoligo 
or  tquliki^  dog  (Dak.,  eulika)  and  many  similar  words,  the  t  is  apparently  an  ad- 
toititlous  sound,  inserted  by  a  mere  trick  of  pronunciation.  The  Hidatsa  can'led 
this  practice  further,  and  constantly  introduces  the  sound  of  <  before  the  sharp 
«.   The  Tutelo  <«i,  foot,  becomes  Uti  in  Hidatsa ;  «anl,  cold,  becomes  tainia^  Ao 
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sonant  at  the  commenccmRnt  of  a  word  is  rare.  It  perhaps  only  occurs 
in  the  combination  t^  {tsh)  and  in  contractions,  as  ksdiikii,  nine,  for 
kcudhkai. 

It  is  doubtful  if  the  sonants  b,  d  and  g  occur,  except  as  variants  of  the 
surd  consonants  p.  t  and  k  ;  yet  in  certain  words  sonants  were  pretty  con- 
stantly used.  Thus  in  the  pronouns  mmglUwe,  mine,  yingltoieef  thine, 
injltotee,  his,  the  g  was  almost  always  sounded. 

The  I  and  n  were  occasionally  interchanged,  as  in  Idni  and  ndni,  three, 
let<ii  and  Tietqi,  tongue.  In  general,  however,  the  two  elements  seemed  to 
be  distinct.  The  aspirate  was  somewhat  stronger  than  the  English  h, 
and  frequently  assumed  the  force  of  the  German  eh  or  the  Spanish  j  (rep- 
resented in  our  alphabet  by  q).  Whether  there  were  really  two  distinct 
sounds  or  not,  could  not  be  positively  ascertained.  The  same  word  was 
written  at  one  time  with  h,  and  at  another  with  q. 

The  nasal  n  is  properly  a  modification  of  the  preceding  vowel,  and  would 
have  been  more  adequately  rendered  by  a  mark  above  or  below  the  vowel 
itself ;  but  it  has  seemed  desirable  to  avoid  the  multiplication  ot  such  dia- 
critical marks.  This  nasal  is  not  to  be  confounded  with  the  sound  of  ng 
in  ring^  which  is  a  distinct  consonantal  element,  and  in  the  Polynesian 
dialects  often  commences  a  word.  In  the  Tutelo  this  latter  sound  only 
occurs  before  a  A;  or  hard  g,  and  is  then  represented  by  n.  It  is,  in  fact, 
in  this  position,  merely  the  French  nasal  sound,  modified  by  the  palatal 
consonant.  The  nasal  n  is  also  modified  by  the  labials  b  and  p,  before 
which  it  assumes  the  sound  of  m.  Thus  the  Tutelo  word  for  day,  Tiahdmbi, 
or  (in  the  construct  form)  nnhdmp,  is  properly  a  modification  of  nahanbi 
or  nahdhp.  In  all  words  in  which  it  occurs,  the  nasal  sound  was  at  times 
very  faintly  heard,  and  was  occasionally  so  little  audible  that  it  was  not 
noted,  while  at  other  times  an  n  was  heard  in  its  place.  The  word  for  knife 
was  written  at  different  times  masehi  And  masdi;  that  for  sky,  f/Mtdhi,  matoi, 
mantoi,  and  mantoi ;  that  for  day,  nahdmhi,  nahdmpt  nahdnp,  and  nahdp  ; 
that  for  winter,  udne,  \cdneni,  and  wanei;  that  for  one,  nos  and  nohs,  and 
so  on.  Whether  this  indistinctness  of  the  nasal  sound  belongs  to  the  lan- 
guage, or  was  a  peculiarity  of  the  individuals  fh>m  whom  the  speech  was 
learned,  could  not  be  satisfactorily  determined. 

The  tendency  of  the  language,  as  has  been  said,  is  to  terminate  every 
word  with  a  vowel  sound.  When  a  monosyllable  or  dissyllable  ends  with 
a  consonant,  it  is  usually  in  a  construct  form,  and  is  followed  by  another 
word  grammatically  related  to  it.  Thus,  Mtepi,  axe,  Msep  mthjilatce,  my 
axe ;  monti,  a  bear,  mont  nosd,  one  bear ;  t^ohjo  (or  tqonki),  dog,  t^onk 
episel,  good  dog  ;  nahdmbi,  day,  nahdmp  IdfU,  three  days. 

The  following  brief  comparative  list,  extracted  from  the  more  extensive 
vocabulary  hereafter  given,  will  show  the  forms  which  similar  words  take 
in  the  allied  dialects,  Tutelo,  Dakota  (or  Sioux  proper)  and  Hidatsa  (or 
Minnetaree) : 
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Tutelo. 

Dakota. 

Hidatsa. 

dti 

ate 

ati 

father 

Ind,  hend,  heniih 

iaa 

hinu,  hu,  ikiU 

mother 

tdjutr^kai 

takoi^ku,  t(;ihki;i 

idiqi 

son 

suntka 

auhka 

t8uka 

younger  brother 

ih,  iht 

m 

% 

• 

t 

mouth 

ne!qi,  netsi,  ?tf-'^* 

tqeji 

neji 

tongue 

m 

hi 

i,  isa,  hi 

tooth 

Uti 

dote 

dotif  loti 

throat 

isi 

siha 

itsi 

foot 

wasut 

nasu 

tsuata 

brain 

icdyi,  wayM 

we 

idi 

blood 

ail 

tipi 

ati 

house 

inaaenif  masdi 

inah,  minaa 

maeisi 

knife 

ml 

wi 

midi 

sun  (or  moon) 

nihdmpi,  nihdnpi  anpetu 

inape 

day 

manl 

mini 

mini 

water 

amdhi,  amdi 

inaka 

atna 

land 

tcunki,  tqonjo 

(^ankjk 

mat^uka 

dog 

udnehi,  tcdnei 

want 

mana 

winter 

tani 

ptan 

mata^ 

autumn 

(isdhi,  asdi,  asei 

8ah 

dtiiki,  oJiuki 

white 

a»epi 

sapa 

i^ipi 

black 

tli,  icdsi 

• 

ft 

tsi,  tsidi 

yellow 

te 

ta 

te 

dead 

sani 

sni 

tsinia 

cold 

no»dh  nonq 

V)ant<^a,  wantr^i 

nuels,  luetsa 

one 

nombdi 

nonpa 

napa 

two 

ndni,  Idni 

yamni 

ddmi,  latoi 

three 

topai 

topa 

topa 

four 

kit^dhai 

zaptan 

kihu 

five 

akdspe 

qakpe 

akama,  akawa 

six 

tdgomink 

qakowin 

sapua 

seven 

luta 

yuta,  wota 

duti 

to  eat 

hoioa 

u,  uwa 

hu 

to  come 

kiici 

walr.i 

kidiqi 

to  dance 

mahananka 

yan.'ca,  nanka 

naka 

to  sit,  remain 

kUwa,  kitesel 

kle 

kitahe 

to  kill 

It  must  be  borne  in  mind  that  the  sounds  of  m,  h,  and  w  are  inter- 
changeable in  the  Ilidatsa,  and  that  d,  I,  n,  and  r  are  also  interchangeable. 
A  similar  confusion  or  interchange  of  these  elements  is  to  some  extent  ap- 
parent in  the  Dakota  and  the  Tutelo  languages.  Taking  this  fact  into 
consideration,  the  similarity  or  r.Uher  identity  of  such  word.4  as  mi  in  Tu- 
telo and  toi  in  Dakota,  meaning  *'sud,"  and  loti  in  Tutelo,  dote  in  Dakota, 
and  dote  or  lote  in  Hidatsa,  meaning  "  brain,"  becomes  apparent. 

FBOG.  AMEB.  PHILOS.  SOC.  XXI.  114.  C.      PAINTED  MARCH  31,  1889L 


Hmle.]  18  [Mareh  2^ 

The  nasal  sounds,  which  are  so  common  in  the  Dakota  and  the  Tatelo, 
are  wanting  in  the  Hidatsa,  while  the  «  of  the  two  former  languages  fre- 
quently becomes  U  in  Hidatsa.  These  dialectical  peculiarities  explain  the 
difference  between  the  words  for  younger  brother,  nanika,  Tu.,  $uhka.  Da., 
Uuka,  Hl,  between  in,  foot,  Tu.,  and  iUi,  HL,  between  maseni,  knife, 
Tu.,  and  maetsi,  HL  It  will  be  noticed  that  the  words  in  Tutelo  are  fre- 
quently longer  and  fuller  in  sound  than  the  corresponding  words  in  the 
other  languages,  as  though  they  were  nearer  the  original  forms  from 
which  the  words  in  the  various  Dakota  tongues  were  derived. 


'O' 


Graxxatical  Forms. 

As  is  usually  the  case  with  allied  tongues,  the  grammatical  resemblances 
of  the  languages  of  this  stock  are  much  more  striking  and  inatructiTe  than 
those  which  appear  in  the  mere  comparison  of  isolated  words. 

8ub9taniit€$  and  Adjeciivt9. 

The  Tutelo,  like  the  Dakota  and  the  Hidatsa,  has  no  inflection  of  the 
substantive  to  indicate  the  plural  number ;  but  in  both  the  Tutelo  and  the 
Dakota,  the  plural  of  adjectives  is  frequently  expressed  by  what  may  be 
termed  a  natural  inflection,  namely,  by  a  reduplication.  In  the  Dakota, 
according  to  Mr.  Riggs,  the  initial  syllable  is  sometimes  reduplicated*  as 
ksapa,  wise,  pi.  k$ak»apa;  tah^  great,  pi.  tanktah^;  sometimes  it  is  the 
last  syllable,  as  WMrje,  good,  pi.  waqU^te  ;  and  occasionally  it  is  a  middle 
syllable,  as,  tafUinjfa^.  great,  pi.  iankinkihyan. 

Sometimes  the  adjective  in  Dakota  takes  the  snfiix  pA  which  makes  the 
plural  form  of  the  verb,  as  tra^r^,  good  wiiqasta  va^tfpi,  good  men,  i.  e. , 
they  are  good  men. 

Similar  forms  exist  in  the  Tutelo.  The  adjective,  or  some  part  of  it,  is 
reduplicated  in  the  plural,  and  at  the  same  time  a  verbal  suffix  is  fre- 
quently if  not  always  added,  thus  ;  ati  api,  good  house,  pi.  ati  apipUel, 
good  houses  (those  are  good  houses) ;  ati  itdhij  large  house,  pi.  a^i  itah- 
tdMtl;  ati  okay ekt,  bad  house,  pi.  ati  okayeyeke^el ;  ati  atdh,  white  house, 
pi.  ati  (uantdhsiL  ^  Occasionally  the  reduplication  takes  a  peculiar  form, 
as  in  ati  kutska,  small  house,  pi.  ati  kot$kuUkai$ei,  In  one  instance  the 
plural  differs  totally  from  the  singular ;  atiaui,  long  house,  pi.  ati  yumpah- 
katskaisel. 

The  plural  verbal  termination  is  frequently  used  without  the  reduplica- 
tion ;  as,  tcahtdlce  bi  (or pi),  good  man,  tcahiake  bitia  (or  biif),  he  is  a  good 
man  ;  pi.  leahtdke  bihla  (or  6iA/^),they  are  good  men.  So  ti;onje  bis€,  good 
dog  (or,  it  is  a  good  dog),  pi.  teohje  bihlese. 

The  plural  form  by  reduplication  does  not  appear  to  exist  in  the  Hi  - 
datsa. 

The  Rev.  J.  Owen  Dorsey,  who  has  made  a  special  study  of  the  western 
Dakota  languages,  finds  in  the  Omaha  (or  Dhegiha)  dialect  a  peculiar 
meaning  given  to  this  reduplicate  plural  of  ac^ectives.    The  following  ex- 
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amples  will  illastmte  this  signiflcalion.  Jingd,  small,  becomes  in  the  re- 
duplicate form  jihjinjat  which  refers  to  small  objects  of  different  kinds  or 
sizes.  8ay%,  firm,  fast,  hard,  makes  mnagi  or  8a(,lji,  which  is  employed 
as  in  the  following  example  :  tcedhihide  saylgihnan  kahbdha,  I  wish  tools 
that  are  hard,  and  of  different  kinds,  them  only.  Here  the  suffix  hndn  ex- 
presses the  meaning  of  *'only  ;**  the  reduplication  of  the  adjective  gives 
the  sense  expressed  by  the  words  "of  different  kinds,"  Sdhe,  black, 
makes  sdsabe,  black  here  and  there.  Odheje,  spotted,  becomes  gdh^dja 
spotted  in  many  places.  Plajiy  bad,  makes  plpiaji,  as  in  uqkan  pipiaji, 
different  bad  deeds.  Nujinga  (apparently  a  compound  or  derivative  form, 
from  jingd,  small),  means  "boy,"  t.  6.,  small  man;  nujinjlhja,  boys  of 
different  sizes  and  ages.*  It  would  seem  from  these  examples  that  in  this 
language  the  reduplication  expresses  primarily  the  idea  of  variety,  from 
which  that  of  plurality  in  many  cases  follows.  This  meaning  is  not  indi- 
cated by  Mr.  Higgs  In  his  Dakota  grammar,  and  it  was  not  detected  by 
me  in  the  Tutelo,  but  it  is  not  impossible  that  it  actually  exists  in  both 
languages.  It  Is  deserving  of  notice  that  while  no  inflection  of  the  noun  is 
found  in  the  Iroquois  to  express  plurality,  this  meaning  is  indicated  in  the 
adjective  by  the  addition  of  «,  or  hohs,  affixed  to  the  adjective  when  it  is 
combined  with  the  noun.  Thus  from  kanohsa,  house,  and  utgo,  hand- 
some, we  have  konofUxyo,  handsome  house,  pi.  kanonslgos,  handsome 
houses.  So  karehnaksen,  bad  song,  pi.  karehnaksens yhe^d  songs  ;  kandka- 
res,  long  pole,  pi.  kanakareshons,  long  poles. 

It  is  also  remarkable  that  the  peculiar  mode  of  forming  the  plural,  both 
of  substantives  and  of  adjectives,  by  reduplication  of  the  first  syllable  or 
portion  of  the  word,  is  found  in  several  Indian  languages  spoken  west  of 
the  Rocky  Mountains,  and  belonging  to  families  entirely  distinct  from  one 
another,  and  from  the  Dakota.  Thus  in  the  Selish  language  we  have 
liidus,  father,  pi.  lulitdus;  tana,  ear,  pi.  tuntdaa;  skuUamiqOt  man,  pi. 
ikulkiUtamtqo  ;  qdest,  good,  pi.  qusqaent.  In  the  Sahaptin,  pltin,  girl,  pi.  pi- 
pitin;  tdhs,  good,  pi.  Htdhs,  In  the  Kizh  language,  woroit,  man,  pi.  wororot ; 
ii^inni,  small,  pi.  (<^ii(;inni.\  This  has  been  termed,  and  certainly  seems,  a 
natural  mode  of  forming  the  plural.  It  is  therefore  somewhat  surprising 
to  find  it  restricted  in  America  to  a  comparatively  small  group  of  linguistic 
fiunilies.  It  is  still  more  noteworthy  that  in  the  Polynesian  dialects,  which 
in  their  general  characteristics  differ  so  widely  from  the  Indian  language?, 
this  same  method  of  forming  the  plural  is  found,  but  confined,  as  in  the 
Dakota  tongues,  to  the  adjective ;  thus  we  have  laau  tele,  large  tree,  pi. 
laauteUle,  large  trees;  taata  maitai,  good  man,  pi.  taata  maitaUii,  good 
men;  mahaki,  sick,  pi.  mahamahaki,  sick  (persons) 4  This  is  a  subject 
in  linguistic  science  which  merits  further  investigation. 

*  I  am  indebted  to  Mr.  Dorsey*s  letters  for  this  and  much  other  informal  ion  ot 
great  interest  respecting  the  western  languages  ot  the  Dakota  stock,  forming 
part  of  his  extensive  work,  which  we  may  hope  will  soon  be  published. 

t  Ethnography  and  Philology  of  the  U.  S.  Exploring  Expedition  under  Chas. 
Wllketi,  pp.  5S4,  et  seq. 

:/Mci.,p.  8U. 
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Numerals. 

The  near  resemblance  of  the  first  seven  numerals  in  the  Tutclo,  Dakota, 
and  Hidatsa  is  sufficiently  shown  in  the  yocabularj.  The  manner  in  which 
the  coroiK)und  numbers  are  formed  is  also  similar  in  the  three  languages. 
In  the  Dakota  ake,  again,  is  prefixed  to  the  simple  numerals  to  form  the 
numbers  above  ten,  as  ake  tconjidon,  eleven  ;  ake  nonpa,  twelve.  In  the 
Tutelo  the  same  word  (usually  softened  to  age)  is  used,  ssagenosai,  eleven; 
agenombai,  twelve.  In  the  Hidatsa  aqpi  (or  ahpi),  signifying  a  part  or 
division,  is  employed,  as  aqpu^iutsa,  eleven;  aqpirdopa,  twelve. 

In  Dakota,  Kikit^emna,  ten,  and  nonpa,  two,  lorm  mkif^^mna  nonpa, 
twenty.  In  Tutelo  the  form  is  the  same;  putqka  nomba,  tens-two.  In 
Hidatsa  it  is  similar,  but  the  position  of  the  words  is  reversed,  twenty 
being  dopa-piUka,  two  tens. 

The  ordinal  numbers,  after  the  first,  are  formed  in  all  three  languages 
by  prefixing  t  or  ei  to  the  cardinal  numbers,  as  in  Dakota,  inonpa,  second  ; 
iyamni,  third ;  itopa,  fourth.  In  Hidatsa,  idopa,  second  ;  idani,  third  ; 
iiopa,  fourth.  In  Tutelo  I  received  ein&mbai,  twice;  eindni,  thrice;  einiopai, 
four  times.  This  rendering  was  given  by  the  interpreter,  but  the  true 
meaning  was  prolmbly  the  same  as  in  the  Dakota  and  Hidatsa.  The  word  for 
**  first "  is  peculiar  in  all  three  languages;  in  Dakota,  tokaheya,  in  Hidatsa, 
iUika,  in  Tutelo,  etdhni. 

In  the  Tutelo  the  numerals  appear  to  have  different  forms;  or  perhaps, 
more  accurately  speaking,  different  terminations,  according  to  the  context 
in  which  they  are  used.  The  following  are  examples  of  these  forms,  the 
first  or  abridged  form  being  apparently  used  in  ordinary  counting,  and 
the  others  when  the  numerals  are  employed  in  conjunction  with  other 
words.  The  various  pronunciations  of  my  different  informants — and  some- 
times of  the  same  informant  at  different  times — ^are  also  shown  in  these  ex- 
amples. 


Separate. 

1  noni,  not 

2  nomp 


Construct. 
no8di,  nonsdi 

nomldi 


3  Idt,  nan  ndni 

4  (dp  topdi 

5  kise,  kudh  kitdhai 
«  ago*    or   akd».^^^. 

akdsp  ) 

7  sdgo/n  sagomei 

8  j-dlda  paldni 

9  sd  or  adh,  k$ahk    ktdhkai 

10  putrk,  liitr^k*         puUkai 

11  dgthosai 


Variations, 
f  nosin,  nuzen,  nonsai,nonia, 
I     nosdh,  nosdh,  nonsah 
r  numbdi,     nomba^     numba, 
\     nonnibait  nohpa,  nonibdh, 
\     nombaq 

Idni,  Idnihf  Idniq 

toba^  topah 

kisdhdni 

akaspe,  akdspei,  agespeq 

9agdmt,  idgdmiq,  sagomink 
paldniq 

kasankai,  ksdkai 
buti^kai,  puUkdhi,  puUkdh 
aginosai,  akinosai 
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Separate.  Construct  Forms  and  Variations. 

12  agenomba  aginombai,  akinombai 

13  agelani  agildli,  akilani 

14  agetoba  akitdpa 

15  agegtsai  akikualiai 

16  agegaspe  akikafpei 

17  agesngomi  akisagomei 

18  agepaldni  akipalali 

19  agekesanka  .  akikasankai 

20  putska   nomba^  \  ,  ,    . 

putikanombai)  puUkanomba* 

30  putska  nam  put<^ka  lani 

40  putska  tobai 

100  ukenl  nosd  okenl 

1000  ukenl  puiskai 


The  numeral  follows  the  noun  which  it  qualifies.  If  the  noun  termi- 
nates in  a  vowel  not  accented,  the  vowel  is  usually  dropped,  while  the 
numeral  assumes  its  constuctor  or  lengthened  form,  and  is  sometimes 
clo<»ed  with  a  strong  aspirate.  Thus,  from  mihdhi,  woman,  we  have  mihan 
no*d  or  mihan  nonsdi,  one  woman;  mi/uin  nombaq,  two  women ;  miVian  lanig, 
three  women,  &c.  From  t<^onjo  or  tt^onki,  dog,  tconk  nosdh,  one  dog ; 
tconk  nombaq,  two  dogs.  From  monti,  bear,  mont  nosdh,  one  bear ;  mont 
nombaK  two  bears.  From  nahambi,  day,  nahdmp  nosdh,  one  day,  nahamp 
nombai,  two  days  ;  nahamp  Idiiq,  three  days,  &c.  It  will  be  seen  that  the 
dropping  of  the  final  vowel  of  the  noun  has  the  effect  of  giving  a  sharper 
sound  to  the  preceding  consonant.  When  the  final  vowel  is  accented,  no 
change  takes  place  in  the  noun  ;  thus  aft,  house;  ad  nonsai,  one  house;  a(i 
nonbai,  two  houses;  o/i  laniq,  three  houses,  &c. 

No  such  difference  between  the  simple  and  the  constnict  forms  of  the 
numerals  appears  to  exist  either  in  the  Dakota  or  in  the  Hidatsa.  This  is 
one  evidence,  among  others,  of  the  greater  wealth  of  inflections  which 
characterizes  the  Tutelo  language. 

Pronouns, 

There  are  in  the  Tutelo,  as  in  the  Dakota,  two  classes  of  pronouns,  the 
separate  pronouns,  and  the  affixed  or  incorporated  pronouns.  The  former, 
however,  are  i^irely  used,  except  for  the  purpose  of  emphasis.  In  the 
Dakota  the  separate  pronouns  are  miye  or  mi<^,  I,  niye,  or  ni<^,  thou  or  ye, 
iye,  or  i^.  he  or  they,  and  unkiye  or  unkU,  we.  In  the  Tutelo,  mlm  sig- 
nifies I  or  we,  .viTi.  thou  or  ye,  %m,  he  or  they,  which  was  sometimes 
lengthened  to  imahe^e.  A  still  more  emphatic  form  is  made  with  the  ter- 
mination sdi  or  sdni,   giving  the  sense  of  "alone,"  or  rather  perhaps 
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"seIC  for  which  meaning  the  Dakota  employs  the  separate  pronouns 
already  given,  while  the  Hidatsa  has  a  special  form  ;  thus  : 


Tutelo. 

Dakota. 

HlilAtAa. 

' 

miftdi  or  muahi 

miye  (wii^) 

miqki 

I  myself  (or  I  alone) 

yitaif  or  yesahi 

niye  (niq) 

niqki 

thou 

e f ait  udi or  Udni 

<ye  (k) 

iqH 

he 

maeidi  or  maesdhi 

uhkiye  (uhki<;) 

midoki 

we 

ma 
da  (na) 

I 

thou 
we 

mi 
di  (ni) 

m 

% 

me 

thee 

him 

us 

The  Dakota  uhkiye  is  said  to  be  properly  a  dual  form.  The  Tutelo  appa- 
rently, like  the  Hidatsa,  has  no  dual. 

The  affixed  or  incorporated  pronouns  have  in    the  Tutelo,  as  In  the 

Dakota  and  Hidatsa,  two  forms,  nominative  and  objective.    These  forms 

in  the  three  languages  are  very  similar  : 

Tutelo.  Dakota.  Hidatsa. 

Nomifuiiive. 

ma,  tta  wa,  we 

ya,  ye  ya,  ye 

mae,  mai,  woe,  wai,  man,  mank,       t/n 

mi,  wi  ma,  mi 

yi,  hi  ni 

f,  ei,  i 

mae,  mai,  wae,  wai  vn 

The  objective  forms  are  also  used  in  all  these  languages  as  possessive 
pronouns,  and  they  are  affixed  as  nominatives  to  neuter  or  adjective  verbs, 
in  the  first  and  second  persons.  The  third  personal  pronoun  is  not  ex- 
pressed in  the  verb,  at  least  in  the  singular  number.  In  the  plural  the 
Tutelo  indicates  this  pronoun  by  an  inflection,  both  in  the  nominative  and 
the  objective.  Thus  hahewa,  he  says,  Jiahehla,  they  say  ;  minewa,  I  see 
him,  mihehla,  I  see  them. 

The  Hidatsa  makes  no  distinction  between  the  singular  and  the  plural 
of  the  possessive  pronouns.  Mi  signifies  both  my  and  our,  di,  they  and 
your,  and  t,  his  and  their.  The  Dakota  distinguishes  the  plural  by  adding 
the  particle  pi  to  the  noun.  The  Tutelo  adds  pui  to  the  noun  in  the 
second  person,  and  sometimes  Ui  or  kai  to  the  third.  With  nouns  signify- 
ing relationship,  the  Dakota  indicates  the  possessive  pronoun  of  the  third 
person  by  i^dding  ku  to  the  noun.  The  Tutelo  sometimes  adds  ka  or  kai  not 
only  in  this  person,  but  in  the  first  and  third  persons,  as  shown  in  the  fol- 
lowing example : 

Dakota.  Tutelo. 

iunka  $untka  younger  brother 

mimnka  vinintk  my  ** 

yisunka  yimntk  thy 

8uhkaku  eiuntka  or  erintkai  his  "         " 

unkituhkapi  maisnhtkai  our 

nisuhkapi  yi»uhtkapui  your 

uunkapi  eviurUkai  their 
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lo  the  Tatelo  an  e  is  sometimes  prefixed  to  tlie  possessive  pronouns,  as 
in  atif  house,  which  makes 

euati  my  liouse  emdnti  our  house 

e^dii  thy    **  eydtipui  your  *' 

cdti  his     "  (dti-lei  tlieir  " 

In  this  case  the  final  vowel  of  the  pronouns  wi  and  yt  is  elided  before  the 
initial  a  of  the  noun.  So  in  minewat  I  see  him,  the  vowel  of  the  prefixed  pro- 
noun ma,  I,  is  elided  before  the  vowel  of  the  verb  ineoa,  to  see.  Some 
other  euphonic  changes  of  the  possessive  pronoun  in  the  Tutelo  are  shown 

in  the  following  example  : 

Dakota.  Tatelo. 

pa  pasuit  head 

mapa  mimpasui,  my  head 

nipa  yinpasui,  thy      ** 

pa  epami,  his       " 

unpapi  emankpaiui,  our    heads 

nipapi  eyinkpasupui  your 

papi  epasui'hi  their 

In  Tutelo,  tdt\  my  father,  is  an  anomalous  form,  used  instead  of  mdt\ 
or  emdt*.  With  the  other  affixes  the  word  becomes  ya^'  (or  itdti),  thy  father, 
€dt\  his  fiither  (or  their  father),  emadt\  our  father,  eydtpui,  your  father. 

A  good  example  of  the  use  of  the  prefixed  personal  pronouns  in  the  Tu- 
telo is  shown  in  the  word  for  son.  There  were  slight  difierences  in  the 
forms  received  from  two  of  my  informants,  as  here  given : 

witSka  witSkai  my  son 

yiteka  yitekai  thy  son 

eteka  eiekai  his  son 

mankteka  emanktekai  our  son 

yitekabui  yitSkabui  your  son 

etika  etekahUi  their  son 

MineV,  my  uncle  (in  Dakota  midekt^i)  is  thus  varied  :  Tine'c\  thy  uncle 
(Dak.  nideki^C),  einek\  his  uncle  (Dak.  det^ltku),  emuinek,  our  uncle,  einek- 
puiy  your  uncle,  einek*  or  e\nek'-lei,  their  uncle. 

In  the  word  for  brother,  injinumbdi  (or  inkinurhbdi),  the  possessive  pro- 
nouns are  inserted  after  the  first  syllable,  and  in  this  instance  they  are 
used  in  the  nominative  form  : 

iniDoginumbdi       my  brother  maiinginumbdi  our  brother 

inyagnumbdi         thy  brother  inyaginumbabui         your  brother 

ingigiaumbdi         his  brother  injiginumbdl  their  brother 

The  Dakota  and  Hidatsa  have  lengthened  forms  of  the  personal  pro- 
nouns to  indicate  property  in  things,  or  "transferable  possession."  These 
are  in  the  former,  mita,  my,  nita,  thy,  and  ta,  his,  as  mita'ohspe,  my  axe, 
nita-^unke,  thy  dog.  These  pronouns  are  also  used  with  koda,  friend,  and 
kitqund,  comrade.  In  Hidatsa  mata,  dita  (for  nita),  and  Ua,  are  used  in  a 
similar  manner.    In  the  Tutelo  the  pronouns  of  this  form  occurred  in  a 


Hale.]  24  [March  2, 

few  examples,  but  only  with  certain  words  of  personal  connection  or  rela- 
tions, in  which  their  use  seems  to  resemble  that  of  the  Dakota  pronouns 
with  the  words  meaning  "comrade"  and  "friend."  Thus  we  heard 
tcifamanki,  my  husband,  yitdmahki,  thy  husband,  etdmanki,  her  hus- 
band. So  witamiheh,  my  wife  (».  e.  my  woman),  yitamihen,  thy 
wife;  and  tcitagutqkdit  my  son,  ♦.  e,  **my  boy,"  from  wagutc^- 
lai,  boy  (evidently  the  same  word  as  the  Dakota  kot^kay  young 
man).  In  the  latter  example  vntagutqkdh  apparently  expresses  a  lower 
bond  or  sense  of  relationship  than  iriVtfArat,— not  "my  child,"  but  "my 
boy,"  or  "my  youth,"  who  may  leave  me  and  go  elsewhere  at  any  lime. 
In  Tutelo  the  pronouns  indicating  property  or  "transferable  pos- 
session" were  commonly  found  in  a  separate  and  apparently  compound 
form,  following  the  noun,  which  was  then  sometimes  (though  not  always) 
heard  in  the  shortened  or  "construct"  form.  Thus  with  hisepi,  axe,  we 
have  : 

hitep*  migttowi     (or  mikttowi)  my  axe     hisep*  mahgt(<nci      our  axe 
hi*ep*  yingttowi    thy  axe  hisep'  ingttomhui     your  axe 

JiUep*  gttowi         his  axe  hUep'  gitohnei  their  axe 

So  «a9,  bed,  has  sda  minjttowi,  my  bed,  8as  yi/igltowi,  thy  bed,  sat  gt- 
taut,  his  bed. 
With  ii^onjo,  dog,  we  find  a  different  form  : 

t^ongo  wahkimpi    my  dog     iqongo  maokimpi  (or  mahkimpi)     our  dog 
tqongo  yahkimpi     thy  dog     tt^ongo  yahkimfui  your  dog 

ii^ongo  eohkimpi     his  dog      t<;ongo  kimpena  their  dog 

The  first  of  these  forms,  migttowh  &c.,  is  evidently  the  same  that  ap- 
pears in  the  Dakota  mitawa,  mine,  witawa,  thine,  taica,  his,  unkitawa,  ours. 
The  Hidatsa  has  similar  forms,  matamae,  ditamae,  and  itamae,  often  pro- 
nounced matawae,  nitawae,  and  itawae.  Dr.  Matthews  regards  them  as 
compounds  formed  by  prefixing  tlie  pronouns  mnta,  dita  (nita)  and  ita  to 
the  noun  fn<u  (or  tcae)  signifying  personal  property,  which  seems  a  very 
probable  explanation. 

The  form  fJoaJikimpi  may  be  similarly  explained.  In  Dakota  kipd  signi- 
fies, to  keep  for  me,  and  A*tpi,  to  hold  or  contain.  The  sense  of  property  or 
possession  is  apparently  implied,  and  tqongo  wahkimpi  in  Tutelo  probably 
means  "the  dog  my  property,"  or  "the  dog  I  have." 

The  possessive  pronouns  are  used  by  themselves  in  Tutelo  in  the  follow- 
ing affirmative  and  negative  forms  : 

mimigVom  (or  mimigttowe,  or  mikltoici)  mine,  or,  it  is  mine 

yingttowi  (yingltoiM,  yinkttom)  thine,  or,  it  is  thine 

injttowi  (injltowe,  inkttoun)  his,  or,  it  is  his 

maqgiiowi  (or  mahgltowe,  or  mahkitoici)  oure,  or,  it  is  ours 

yingitombui  (or  yihUtombui)  yours,  or,  it  is  yours 

gUonuesel  (or  kiton'\esel)  theirs,  or  it  is  theirs 
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kimiyttoTwn  ikimilttonan) 

hinyigitonah 

kigltonan 

kiaaqgiionan 

kinj/igltombdnan 

kigltoqnerhan 


Negative  Form, 


it  is  not  mine 
it  is  not  thine 
it  is  not  his 
it  is  not  ours 
it  is  not  yours 
it  is  not  theirs 


The  proper  form  of  the  first  personal  affirmative  is  doubtless  migVowi 
(or  mikttowe).  In  mimigttowi  the  first  syllable  is  evidently  from  the  sepn- 
rate  pronoun  fwtm,  I,  used  for  emphasis.  In  the  Dakota  the  forms  miye 
mUawa,  me,  mine,  niye  nitawat  thee,  thine,  &c.,  are  used  for  the  same  pur- 
pose. 

The  negative  form  is  not  found  in  either  the  Dakota  or  the  Hidatsa,  and 
may  be  regarded  as  another  instance  of  the  greater  wealth  of  inflections 
possessed  by  the  Tutelo. 

The  following  are  the  interrogative  demonstrative  and  indefinite  pro- 
nouns in  the  Tutelo,  so  far  as  they  were  ascertained.  The  Dakota  and 
Hidatsa  are  added  for  comparison  : 


Tutelo. 

Dakota. 

Hidatsa. 

etoua,  or  Tutoa 

tnwe 

tape 

who? 

aken,  kaka 

taku 

tapa 

what? 

etuk 

tukte 

to;  tua 

which  ? 

i  >ke  lun 

toiui;  tonaka 

tuami 

how  many? 

tefoakltunita 

iincetawa 

tapeitamae 

whose  (is  it)  ? 

ve^ce,  or  neikin;  heiki 

de 

hidi  ;  kini 

this 

yuhan;  hewa;  end 

he;  ka 

hido  ;  hino 

that 

ohbn,  or  oho 

Ota 

ahu 

many 

hbk^  huk,  okahok 

owasin;  iyuqpa 

etsa  ;  qakaheta 

all 

The  general  resemblance  of  most  of  these  forms  is  apparent.  In  the  Tu- 
telo for  "whose?"  which  might  have  been  written  teicagl'unwa,  we  see 
the  affix  of  the  possessive  pronoun  (gitowe)  inflectedto  make  an  interroga- 
tive form.  The  Dakota  and  Hidatsa  use  the  affi.x  (tawa  and  tamae)  with- 
out the  inflection. 

77ie  Verb, 

There  are  two  very  striking  peculiarities  in  which  the  Dakota  and  Hidatsa 
dialects  difier  from  most,  if  not  all,  Indian  languages  of  other  stocks. 
These  are:  firstly,  the  manner  in  which  the  personal  pronoun  is  incorpo- 
rated with  the  verb;  and,  secondly,  the  extreme  paucity  or  almost  total 
absence  of  inflections  of  mood  and  tense.  In  the  first  of  these  peculiarities 
the  Tutelo  resembles  its  western  congenere  ;  in  the  second  it  differs  from 
them  in  a  marked  degree — more  widely  even  than  the  Latin  verb  differs 
from  the  English.  These  two  characteristics  require  to  be  separately  noted. 

In  most  Indian  languages  the  personal  pronouns,  both  of  the  subject 
and  of  the  object,  are  in  some  measure  either  united  with  the  verb  or  in- 
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dicated  by  an  inflection.  Tlie  peculiarity  which  distinguishes  the  languages 
of  the  Dakotan  stock  is  found  in  the  variable  position  of  these  incorporated 
pronouns.  They  may  be  placed  at  the  beginning,  at  the  end,  or  between 
any  two  syllables  of  the  verb.  The  position  of  the  pronoun  is  not,  how- 
ever, arbitrary  and  dependent  on  the  pleasure  of  the  speaker.  It  appears 
to  be  fixed  for  each  verb,  according  to  certain  rules.  These  rules,  how- 
ever, seem  not  yet  to  have  been  fully  determined,  and  thus  it  happens  that 
a  Dakota  dictionary  must  give  the  place  of  the  pronoun  in  every  verb, 
precisely  as  a  Latin  dictionary  must  give  the  perfect  tense  of  every  verb 
of  the  third  conjugation.  Thus,  for  example,  in  the  Dakota  proper,  kai^kd, 
to  bind  (or  rather  "he  binds"),  makes  w&kd(;ka,  I  bind,  yAkaki^a,  thou 
bindcst;  manoh,  he  steals,  mokes  maw kaon,  I  steal,  may ^'lo^,  thou  stealest; 
and  eiqih.  he  thinks,  makes  etqdnmi,  I  think,  ettidhai,  thou  thinkest,  the  suf- 
fixed pronouns  receiving  a  peculiar  form.  In  the  Hidatsa,  kideqi,  he  loves, 
makes  mAkidet^i,  I  love,  dukideqi,  thou  lovest ;  eke,  he  knows,  becomes 
emsJce,  I  know,  and  edsJce,  thou  knowcst ;  and  kitsahike,  he  makes  good, 
becomes  kiUahikemA,  1  make  good,  and  kitsahikedsk,  thou  makest  good.  The 
Tutelo  has  the  pronouns  sometimes  prefixed,  and  sometimes  inserted  ;  no 
instances  have  been  found  in  which  they  are  suffixed,  but  it  is  by  no 
means  improbable  that  such  cases  may  occur,  as  verbs  of  this  class  are  not 
common  in  either  of  the  former  languages,  and  our  examples  of  conjugated 
verbs  in  Tutelo  are  not  very  numerous.    Among  thorn  are  the  following  : 

1.  Verbs  with  prefixed  pronouns: 

lakpese,  he  drinks 
jAlakyeae,  thou  drinkest 
wvklakpese,  I  drink 
?iiantkapetca,  he  sleeps 
yAhiantkapewa,  thou  sleepest 
vfoJiiarUkapewa,  I  sleep 

iewa,  he  is  dead 
yiteica,  thou  art  dead 
viMewa,  I  am  dead 

2.  The  verbs  in  which  the  pronouns  are  inserted  seem  to  be  the  most 
numerous  class.    The  following  are  examples: 

haheica,  he  says 
Tiayihetoa,  thou  say  est 
hawtJietcaf  1  say 

mahandhka,  he  sits  down 
mahayindhka,  thou  sittest  down 
mahamindnka,  I  sit  down 

inkseha,  he  laughs 
ihytJcseha,  thou  laughcst 
ihwtJi-seha,  1  laugh 

ohdta,  he  sees 
oy&hdta,  thou  seest 
owaAd.'a,  I  see 
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The  pronouns  may  be  thus  inserted  in  a  noun,  used  with  a  verbal  sense. 
Thus  toahia'ca  or  wahiakai,  man  or  Indian,  may  be  conjugated: 

wahtakai,  he  is  an  Indian 
foayiJiidkMi,  thou  art  an  Indian 
toamihidkai,  I  am  an  Indian 

It  is  remarkable,  however,  that  the  pronoun  of  the  first  person  plural 
is  usually  (though  not  always)  prefixed.  Thus  from  ma^iandhka,  he  sits 
down,  we  have  (as  above)  mahaminanka,  I  sit  down,  and  mfk^kmahandnka, 
we  sit  down.  So,  msLinkseha  (or  sometimes  wamAr^^^a),  we  laugh,  and 
mhoTiata,  we  see.  On  the  other  hand,  we  find  AamankAeira,  we  say,  from 
hahewa,  he  says,  making  (as  above)  Tiaw&hewa,  1  say. 

The  word  fnanon,  he  steals,  has  in  Dakota  the  pronouns  inserted,  as  is 
shown  in  the  examples  previously  given.  The  similar  word  in  Tutelo, 
mandma  or  manuma,  has  them  prefixed,  as  yimandma,  thou  stealest,  ma- 
manoma,  1  steal.  But  on  one  occasion  this  word  was  given  in  a  different 
form,  as  manundani,  he  steals;  and  in  this  example  the  pronouns  were  in- 
serted, the  form  of  the  first  personal  pronoun,  and  of  the  verb  itself  in  that 
person,  being  at  the  same  time  varied,  as  mayinunddhi,  thou  stealest,  ma- 
minundame,  1  steal.  In  Dakota  the  place  of  the  pronoun  is  similarly  varied 
by  a  change  in  the  form  of  the  verb.  Thus  baksd,  to  cut  off  with  a  knife, 
makes  bawkksa,  1  cut  off  (with  the  pronoun  inserted),  while  kaksd,  to  cut 
off  with  an  axe,  makes  vf&kdksa,  1  cut  off  (^with  the  pronoun  prefixed),  and. 
BO  in  other  like  instances. 

The  other  peculiarity  of  the  Dakota  and  Hidatsa  languages,  which  has 
been  referred  to,  viz.,  the  paucity,  or  rather  absence,  of  all  changes  of 
mood  and  tense  which  can  properly  be  called  inflections,  is  in  striking 
contrast  with  the  abundance  of  these  changes  which  mark  the  Tutelo  verb. 
The  difference  is  important,  especially  as  indicating  that  the  Tutelo  is 
the  older  form  of  speech.  It  is  an  established  law  in  the  science  of  linguistics 
that,  in  any  family  of  languages,  those  which  are  of  the  oldest  formation, 
or,  in  other  words,  which  approach  nearest  to  the  mother  speech,  are  the 
most  highly  inflected.  The  derivative  or  more  recent  tongues  are  distin- 
guished by  the  comparative  fewness  of  the  grammatical  changes  in  the 
vocables.  The  difference  in  this  respect  between  the  Tutelo  and  the  west- 
cm  branches  of  this  stock  is  so  great  that  they  seem  to  belong  to  different 
categories  or  genera  in  the  classification  of  languages.  The  Tutelo  may 
properly  be  styled  an  inflected  language,  while  the  Dakota,  the  Hidatsa, 
and  apparently  all  the  other  western  dialects  of  the  stock,  must  be  classed 
among  agglutinated  languages,  the  variations  of  person,  number,  mood 
and  tense  being  denoted  by  afllxed  or  inserted  particles. 

Thus  in  the  Hidatsa  there  is  no  difference,  in  the  present  tense,  between 
the  singular  and  the  plural  of  a  verb,  ifik^tf^i  signifies  both  "he  loves" 
and  "they  love  ;'*  makid^i,  "I  love,"  and  "we  love."  In  the  future  a 
distinction  is  made  in  the  first  and  second  persons.    JDakidecidi  signifies 
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*'thou  wilt  love,"  of  which  dakidecidiha  is  the  plural,  "ye  will  love."  In 
this  language  there  is  no  mark  of  any  kind,  even  by  affixed  particles,  to 
distinguish  the  present  tense  from  the  past,  nor  even,  in  the  third  person, 
to  distinguish  the  future  from  the  other  tenses,  ^icfe^i  signifies  he  loves,  he 
loved,  and  he  will  love.  The  Dakota  is  a  little  better  furnished  in  this 
way.  Tlie  plural  is  distinguished  from  the  singular  by  the  addition  of  the 
particle  pi,  and  in  the  first  person  by  prefixing  the  pronoun  t/n.  they,  in 
\\q\\  oi  wa  or  we,  i.  Thus  ka<;\a,  he  binds,  becomes  kat^ld^S,  they  bind. 
Wikat^^ca,  I  bind,  becomes  unAjcr^feapi,  we  bind.  No  distinctlhn  is  made 
between  the  present  and  the  past  tense.  Kat^kd  is  both  he  binds  and  lie 
bound.  The  particle  kta,  which  is  not  printed  and  apparently  not  pro- 
nounced as  an  afl[lx,  indicates  the  future.  It  sometimes  pro<luces  a  sliglit 
euphonic  change  in  the  final  vowel  of  the  verb.  Thus  kat^ke  kta,  he  will 
bind,  kat^kdpi  kta.  they  will  bind.  All  other  distinctions  of  number  and 
tense  are  indicated  in  these  two  languages  by  adverbs,  or  by  the  general 
context  of  the  sentence. 

In  lieu  of  these  scant  and  imperfect  modes  of  expression,  the  Tutelo 
gives  us  a  surprising  wealth  of  verbal  form*?.  Tlie  distinction  of  singular 
and  pluraVis  clearly  shown  in  all  the  persons,  thus: 

opewa,  he  goes  opehehla,  they  go 

oyapewa,  thou  goest  oyapepua,  ye  go 

owapewa,  I  go  maopewa,  we  go 

Of  tenses  there  are  many  forms.  The  termination  in  ewa  appears  to  be 
of  an  aorist,  or  rather  of  an  indefinite  sense.  Opewa  (trom  opa,  to  go)  may 
signify  both  he  goes  and  he  went.  A  distinctive  present  is  indicated  by 
the  terminalion  oma ;  a  distinctive  past  by  oka;  and  a  future  by  ta  or  ela. 
Thus  from  kfe,  to  kill,  we  have  waktewa,  I  kill  him.  or  killed  him,  vak- 
teoina;  I  am  killini;  him,  and  wakteta,  I  will  kill  him.  So  ohdtn,  he  sees 
it,  becomes  ohntidka\  he  saw  it  formerly,  and  ohaieta,  he  will  see  it.  Opeica, 
he  goes  (or  went),  becomes  opeta,  he  will  go,  inflected  as  follows : 

opeta,  he  will  go  opehehla,  they  will  go 

oynpefa,  thou  wilt  go  oyapet^pa,  ye  will  go 

oicapeta,  I  will  go  maopeta,  we  will  go 

The  inflections  for  person  and  number  in  the  distinctively  present  tense, 
ending  in  om%  arc  shown  in  the  following  example  : 

tcaginoma,  he  is  sick  waginoahna,  they  are  sick 

ioayiiijinoma,  thou  art  sick  wayinjinompo,  ye  are  sick 

w^meginomi,  I  am  sick  m^injwagind/na,  we  are  sick 

Ohdta,  he  sees  it,  is  thus  varied  : 

ohata,  he  sees  it  ohntehla,  they  see  it 

oyahata,  thou  seest  it  oyahathua^  ye  see  it 

oicahata,  I  see  it  moohata,  we  see  it 
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ohaiioka,  he  saw  it  ohatiokehla,  tliey  saw  it 

oyaliatidka,  thou  sawest  it  oyafiaiiokewa,  ye  saw  it 

owahatioka,  I  saw  it  maohatioka,  we  saw  it 

ohateta,  he  will  see  it  oliateiehla,  they  will  see  it 

oyahateta,  thou  wilt  sec  it  oyaJidUthuay  ye  will  see  it 

owahatita,  I  shall  see  it  maohdUta,  we  shall  see  it 

The  following  examples  will  show  the  variations  of  person  in  the  aorist 
tense  : 

hahewa,  he  says  hahehla,  they  say 

hayihewa,  thou  sayest  hayihepua,  ye  say 

haxcalewa,  I  say  Tunnahkleioa,  we  say 

Athnindewa,  he  is  hungry  kihninde^e,  they  are  hungry 

yiWinindewa,  thou  art  hungry  kihntndepua,  ye  are  hungry 

mikihnindewa,  I  hungry  mahkihnindewa,  we  are  hungry. 

Wakompewa,  I  remember  it,  an  aorist  form,  becomes  in  the  preterite 
Vfakohsptokaf  and,  in  the  future,  tcakcnspeta.  It  is  thus  varied  in  the  aorist 
and  past  tenses : 

tcakonspewaf  I  remember  it  makikonspeway  we  remember  it 

yakonspevoa,  thou  rememberest  it        yakonspepua,  ye  remember  it 
kikonspewa,  he  remembers  it  kikonspihela,  they  remember  it 

fcakou'tpedka,  I  remembered  it  makikonsptbka,  we  remembered  it 

yakonnpedkOf  thou  rememberedst  it   yakonspepuyoka,  ye  remembered  it 
kikorUpeoka,  he  remembered  it  kikohspeleoka,  they  remembered  it 

In  several  instances  verbs  were  heard  only  in  the  inflected  forms.  For 
the  simple  or  root-form,  which  doubtless  exists  in  the  language,  we  are 
obliged  to  have  recourse  to  the  better  known  Dakotu  language.  Thus 
opewa,  he  went,  and  opeld,  he  will  go,  indicate  a  root  opa,  he  goes,  which 
is  actually  found  in  the  Dakota. 

So  rrianoma  (which  is  probably  a  distinctively  present  tense),  and  roan.' 
ondani,  both  meaning  he  steals,  indicate  a  briefer  root-form  which  we  find 
in  the  Dskkot&manon,  having  the  same  meaning.  Mandma,  which  is  proba- 
bly a  contraction  of  manohdma,  is  thus  varied  : 

tnandma,  he  steals  manonnese,  they  steal 

yimanoma,  thou  stealest  yimanompua,  ye  steal 

tnamanoma,  1  steal  mankmanoma,  we  steal 

From  these  examples  it  is  evident  that  there  are  variations  of  inflection, 
which,  if  the  language  were  better  understood,  might  probably  be  classi- 
fied in  distinct  conjugations.  Other  instances  of  these  variations  will  be 
given  hereafter. 

It  is  well  known  that  in  the  Iroquois,  Algonquin,  Cherokee,  and  other  In- 
dian languages,  of  different  stocks,  there  arc  many  forms  of  the  verb,  nega- 
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live,  Interrogative,  desiderative,  and  the  like,  which  are  among  the  mp8t 
notable  characteristics  of  these  languages,  and  add  much  to  their  power  of 
expression.  The  Tutelo  has  several  of  these  forms,  but  none  of  them  are 
found  in  the  Dakota  or  Hidatsa,  both  of  which  express  the  meaning  of 
these  forms  by  adverbial  phrases  or  other  circumlocutions.  The  negative 
form  in  Tutelo  is  made  (in  a  manner  which  reminds  us  of  the  French  ne- 
pas)  by  prefixing  k  or  ki  to  the  affirmative  and  suffixing  na.  The  tense  ter- 
minations oma,  otoa,  and  ewa,  become  ona  and  ena  in  this  form  : 


inkseha,  he  laughs 
ihwakseha,  I  laugh 
tcameginoma,  I  am  sick 
waktewa,  I  killed  him 
otoakfaka,  I  speak 
toaktedma,  I  am  killing  him 
yahdwa,  he  is  coming 


kinksShna,  he  does  not  laugh 
kihwahsehna,  I  do  not  laugh 
kiwameginona,  I  am  not  sick 
kHioaktena,  I  did  not  kill  him 
kawakldkna,  I  do  not  speak 
kmakUdna^  I  am  not  killing  him 
kiahona,  he  is  not  coming 


KihksShna,  he  is  not  laughing,  is  thus  varied  in  the  present  tense  : 

kihktiShnaf  he  is  not  laughing!  kinksehanena,  they  are  not  laughing 

kinyaksehna,  thou  art  not  laughing   kinyahfehpuna,  ye  are  not  laughing 
kinaaksehna,  I  am  not  laughing         kimafiiksehna,  we  are  not  laughing 

The  interrogative  form  terminates  in  o,  as : 


yaktewa,  thou  killedst  him 
yakteoma,  thou  art  killing  him 
yateta,  thou  wilt  kill  him 
yattioa,  thou  dwellest 
aleioa,  he  is  going 


yaktmo,  didst  thou  kill  him  ? 
yakteonmo,  art  thou  kiling  him  ? 
yakteto,  wilt  thou  kill  him  ? 
toka  yattwo,  where  dost  thou  dwell  7 
toka  alewo,  where  is  he  going  ? 


It  is  evident  that  this  form  is  an  inflection,  pure  and  simple.  It  is  a  vowel 
change,  and  not  in  any  manner  an  agglutinated  particle.  It  takes  the  place 
of  that  elevation  of  tone  with  which  we  conclude  an  interrogative  sentence, 
and  which,  strange  to  say,  is  not  heard  among  the  Dakotas.  Mr.  Kiggs  re- 
marks  that  ''unlike  the  English,  the  voice  falls  at  the  close  of  all  inter- 
rogative sentences.'' 

The  desiderative  form  appears  to  be  expressed  by  the  affixed  particle  W 
or  be,  but  the  examples  which  were  obtained  happened  to  be  all  in  the 
negative,  thus : 


owapewaf  I  go 

opetestf  he  is  going,  or  will  go 
hawilewa,  I  come 
waktetDa,  I  kill  him 


kowapehinat  I  do  not  wish  to  go 
kopebenlse,  he  does  not  wish  to  go 
kitoitebina,  I  do  not  wish  to  come 
kittakiebina^  I  do  not  wish  to  kill  him 


The  imperative  mood  is  distinguished  apparently  by  a  sharp  accent  on 
the  final  syllable  of  the  verb,  which  loses  the  sign  of  tense.  Thus  from  the 
hgo,  to  give  (in  Dakota  and  Uidatsa,  ^t^),  which  appears  in  maingbwa,  I 
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give  to  you,  we  have,  in  the  imperative,  masa  mingS,  give  me  a  knife. 
kitese  or  kitesel,  he  kills  him,  gives  kite  tqonki,  or  tqohk'  kitS,  kill  the  dog. 

In  the  western  languages  of  the  Dakota  stock,  certain  particles  prefixed 
to  the  verb  play  an  important  part  in  modifying  the  meaning.  Thus  in 
Dakota  and  Hidatsa  the  prefix  pa  signifies  that  the  action  is  done  with  the 
hand.  From  ksa,  Dak.,  meaning  separate,  we  have  paktd,  to  break  with  the 
hand ;  from  qii.  Hid.,  to  spill,  paqu,  to  pour  out  with  the  hand.  The  Da- 
kota na,  Hidatsa  ada  (for  atui)  are  prefixes  showing  that  the  action  is  done 
with  the  foot.  The  Dakota  ya,  Hidatsa  da  (often  pronounced  ra  or  la) 
show  that  the  act  is  done  with  the  mouth.  Ka  (Dak.)  and  dak  (Hid.)  in- 
dicate an  act  done  by  a  sudden,  forcible  impulse,  &c.  Attempts  were  made 
to  ascertain  whether  similar  prefixes  were  employed  in  the  Tutelo  speech. 
It  was  found  that  in  many  cases  the  latter  had  distinct  words  to  express 
acts  which  in  the  western  languages  were  indicated  by  these  compound 
forms.  Still,  a  sufficient  number  of  examples  were  obtained  to  show  that 
the  use  of  modifying  prefixes  was  not  unknown  to  the  language.  Thus 
the  root  kusa,  which  evidently  corresponds  with  the  Dakota  ksa,  signifying 
separation,  occurs  in  the  following  forms : 

nantkuBtsel,  he  breaks  it  oft  with  the  foot 
latkusisel,  he  bites  it  oft 
UkusUel,  he  breaks  it  ofif  by  pushing 
lakatkusUel,  he  cuts  it  ofi  with  an  axe 

The  Dakota  na,  signifying  action  with  the  foot,  is  evidently  found,  with 
some  modification,  in  the  Tutelo  nantkusisel  above  quoted,  and  also  in  nan - 
kokisek,  to  stamp  with  the  foot,  and  in  konaqlotisel,  to  scratch  with  the 
foot  So  the  cutting,  pushing,  or  impulsive  prefix,  lak  or  laka^  which  ap- 
pears in  lakatkusisel,  is  found  also  in  lakatkiisisel,  he  cuts  open,  lakaspeta, 
to  cut  ofif  in  pieces,  lakasdse,  to  chop,  lakapleh,  to  sweep  the  floor.  La, 
which  in  latkusisel  indicates  action  with  the  mouth,  is  found  also  in  lak- 
pese,  to  drink,  and  perhaps  in  yilanaha,  to  count  or  read,  which  has  the 
corresponding  prefix  ya  in  the  Dakota  word  ydtjoa,  of  like  meaning 

The  affixed  or  incorporated  pronouns  are  used  with  transitive  verbs  to 
form  what  are  called  by  the  Spanish  writers  on  Indian  grammar  transitions, 
that  is,  to  express  the  passage  of  the  action  from  ibe  agent  or  subject  to 
the  object.  This  usage  is  governed  by  very  simple  rules.  In  the  Dakota  and 
Hidatsa  the  rule  prevails,  that  when  two  affixed  pronouns  come  together, 
the  one  being  in  the  nominative  case  and  the  other  in  the  objective,  the 
objective  always  precedes  the  nominative,  as  in  mayakoqka  (Dak.)  me- 
thou-bindest,  dimakidSci  (Hid.)  thee-I-love.  In  the  Dakota  the  third  per- 
sonal pronoun  is  in  general  not  expressed  ;  ka<;\-d  signifies  both  he  binds, 
and  he  binds  him,  her,  or  it ;  toakdqka  is  I  bind,  and  I  bind  him,  &c.  In 
the  Hidatsa,  this  pronoun  is  not  expressed  in  the  nominative,  but  in  the 
objective  it  is  indicated  by  the  pronoun  i  prefixed  to  the  verb,  as  kideqi,  he 
loves ;  ikideqi,  he  loves  him,  her  or  it. 

The  Tutelo,  as  &r  as  could  be  ascertained,  fallows  the  usage  of  the  Dakota 
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in  regard  to  the  third  personal  pronoun  (which  Is  not  expressed)  hut  differs 
from  both  the  other  languages,  at  least  in  some  instances,  in  the  order  of 
the  pronouns.  The  nominative  affix  occasionally  precedes  the  objectiye, 
as  in  iiJLYinewat  I-thee-see.  Yet  in  kohirMh^cwiYAMwa,  me-thou-struckest 
(where  the  pronouns  are  inserted),  this  order  is  reversed.  The  rule  on 
which  these  variations  depend  was  not  ascertained.  Owing  to  the  diffi- 
culties of  an  inquiry  carried  on  through  the  medium  of  a  double  translation  < 
(fi*om  English  into  Cayuga  or  Onondaga,  and  from  the  latter  into  Tutelo), 
it  was  not  easy  to  gain  a  clear  idea  of  the  precise  meaning  of  many  of  the 
examples  which  were  obtained.  An  Indian  when  asked  to  translate  "I 
love  thee,"  or  "thou  lovest  me,"  unless  he  is  an  educated  man,  or  per- 
fectly familiar  with  the  language  in  which  he  is  addressed,  is  apt  to  become 
perplexed,  and  to  reverse  the  meaning  of  the  pronouns.  The  following 
examples,  however,  will  suffice  to  show  that  the  system  of  transitions  exists 
in  the  Tutelo,  though  they  do  not  enable  us  to  analyze  and  reconstruct  it 
completely.  Many  other  examples  were  obtained,  but  are  omitted  from 
a  doubt  of  their  correctness. 

toakteoma,  I  am  killing  him 

toaiktedma  (for  wayikteoma)  I  am  killing  thee 

mikUbma  he  is  killing  me 

yakteoma,  thou  art  killing  him 

kiUohsel,  he  is  killing  them 

inewa,  he  sees  him  (or  he  saw  him) 

mineica,  I  see  him  (qu.  m*ineica,  for  ma-iuixd) 

mayinetca,  I  see  thee 

miiitewa,  he  sees  me 

yiinewa,  he  sees  thee 

miinehlat  they  see  me 

yandosteka,  he  loves  him 

yandomisteka,  he  loves  me 

yandoyisteka,  he  loves  thee 

yandoioastekat  I  love  him 

yandoyatteka,  thou  lovest  him 

yandoyUteka,  he  loves  thee 

manklandosteka  (qu.  maikiandoyisteka),  we  love  thee 

maihiandostekanese,  we  love  them 

waiyandoiteka,  he  loves  us 

toaiyandoyasteka,  thou  loved  us 

yandostekajiese,  he  loves  them  (or  they  love  him) 

yandomistekana,  they  love  me 

kohtnahhlwa,  he  struck  (or  strikes)  him 
kohinankyihlwaf  he  struck  thee 
kohinahmiKltoa,  he  struck  me 
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kohinanu)aJnv>a,  I  struck  him 
kohinanyahtwa,  thou  struckest  him 
kohinahkwiyah%u>a,  thou  struckest  me 
kohinanmankUitiDa,  we  struck  him 

gUcoha  (or  kikoha),  he  calls  to  him 

wigikoha,  I  call  to  him 

waingikoha,  (for  wayingikoha),  I  call  to  thee 

injikohise  (for  yirtgikofiise),  he  calls  to  thee 

ingikapolese,  he  calls  to  you 

minjikoha,  he  calls  to  ms 

yigikoha,  thou  callest  to  him 

ingikapiia,  they  call  to  you 

gikohanese,  they  call  to  them 

From  the  foregoiog  examples  it  is  evident  that  the  system  of  transitions 
in  the  Tutelo  is  as  complete  as  in  the  Dakota  and  Hidatsa.  But  there  are 
apparently  some  peculiar  euphonic  changes,  and  some  of  the  pronouns  are 
indicated  by  terminal  inflections,  particularly  in  the  second  person  plural 
and  in  the  third  person  singular  and  plural. 

In  ihe  Tutelo,  as  in  the  Dakota  and  Hidatsa,  substantives  and  adjectives 
are  readily  converted  into  neuter  verbs  by  the  addition  or  Insertion  of  the 
pronouns  and  the  verbal  suffixes.  It  is  in  this  manner  that  these  languages, 
like  other  Indian  tongues,  are  generally  enabled  to  dispense  with  the  use 
of  the  substantive  verb.  Thus  in  the  Dakota  wi(<^aqta,  man,  by  inserting 
the  pronoun  ma,  I,  becomes  toimatqnqta  or  wU<^ama<;ta,  I  am  a  man,  and^by 
inserting  un(we)  and  adding  the  plural  affix  pt,  becomes  mun'<;nr^tap%,  we 
are  men.  So  also  tDaqU,  good,  becomes  mawa(^te,  I  am  good,  uha>a<^tepi,  we 
are  good. 

In  the  Tutelo  the  ^ovdiwahlaka,  or  wahtakai,  man,  is  inflected  as  follows : 

foamilitdkai.  I  am  a  man. 
toayihtdkaif  thou  art  a  man. 
wahidkai,  he  is  a  man. 
miwamilUdkai,  we  are  men. 
mwahidkai,  ye  arc  men. 
hukwaludkai,  they  are  men. 

The  last  two  forms  appear  not  to  be  regular,  and  may  have  been  given 
by  mistake.    Hukwahtdkai  probably  means  ''all  are  men." 
This  verb  may  take  the  aorist  form,  as  : 

wimihtakdwa,  I  am  (or  was)  a  man. 
toa^A4toA:a^(K»,  thou  art  (oi!  wast)  a  man. 
loahktkdica,  he  is  (or  was)  a  man,  &c. 

So  the  adjective  hi,  good,  becomes,  with  the  aorist  affix  toa,  Itwa,  he  is 
(or  was)  good ;  yinUiiaa,  thou  art  good ;  mimbtwa,  1  am  good.    In  the 
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present  tense  we  have  eln$e,  lie  is  good  ;  ebiUie,  they  are  good ;  and  in  the 
preterit,  ebikaa,  he  was  good. 

Adverbs. 

In  many  cases,  as  has  been  already  shown,  the  English  adverb  isindi- 
cated  in  the  Tutelo  by  a  modification  of  the  verb.  The  negative  adverb, 
for  example,  is  usually  expressed  in  this  manner,  as  in  ihkteha,  he  is  laugh- 
ing, kihksehna,  he  is  not  laughing ;  migitowe,  it  is  mine,  kimigitonan,  it  is 
not  mine. 

Sometimes  the  meaning  which  in  English  would  be  expressed  by  an 
adverb  accompanying  a  verb,  is  expressed  in  Tutelo  by  two  verbs.  Thus 
we  have  ihdha,  she  is  sewing,  apparently  from  a  root  iho  or  yeho,  to  sew  ; 
and  konipewa  yeho,  she  is  sewing  well,  »'.  e.,  she  is  careful  in  sewing  (liL, 
she  thinks,  or  remembers,  in  sewing)  ;  kebtna  yeho,  she  is  sewing  badly, 
t.  e,  she  does  not  well  in  sewftig  (or  is  not  good  at  sewing).  Here  kelnna  is 
the  negative  form  of  biioa,  he  (or  she)  is  good. 

Prepositions. 

Many  phrases  were  obtained  with  a  view  of  ascertaining  the  prepositions 
of  the  Tutelo,  but  without  success.  Sometimes  an  expression  which  in 
English  requires  a  preposition  would  in  the  Tutelo  appear  as  a  distinct 
word.  Thus,  while  ati  signifies  a  house,  tokai  was  given  as  equivalent  to 
''in  the  house."  It  may  perhaps  simply  mean  ''at  home."  Prairie  is 
l€ttdhkoi,  but  onU  signifies  "at  the  prairie." 

Other  examples  would  seem  to  show  that  the  prepositions  in  the  Tutelo, 
as  in  the  Hidatsa,  and  to  a  large  extent  in  the  Dakota,  are  incorporated 
with  the  verb.  Thus  tdhkai  signifies  "woods," and  tahkai  aginise,  he  is  in 
the  woods.  So  sui,  hill,  and  sui  aginese,  he  is  on  the  hill.  The  phrase 
"I  am  going  to  the  house"  was  rendered  toUeta  ia(%,  and  the  phrase  "I 
am  coming  from  the  house,"  by  wakleta  iad.  The  practice  of  combining 
the  preposition  with  the  verb  is  very  common  in  the  Indian  languages, 
which  merely  carry  to  a  greater  extent  a  familiar  usage  of  the  Aryan  speech. 
The  expressions,  to  ascend  or  descend  a  hill,  to  circumnavigate  a  lake,  to 
overhang  a  fence,  to  undermine  a  wall,  are  examples  of  an  idiom  so  pre- 
valent in  the  Indian  tongues  as  to  supersede  not  merely  the  cases  of  nouns, 
but  to  a  large  extent  the  separable  prepositions. 

Conjunctions. 

In  the  Tutelo,  conjunctions  appear  to  be  less  f^quently  used  than- in 
English.  An  elliptical  form  of  speech  is  employed,  but  with  no  loss  of 
clearness.  The  phrase  "  when  I  came,  he  was  asleep,"  is  expressed  briefly 
mhtok,  hianka,  I  came,  he  was  asleep.  So,  "I  called  the  dog,  but  he  did 
not  come,"  becomes  wageldkiok  tqonk,  kihund,  I  called  the  dog,  he  came 
not.  When  it  is  considered  necessary  or  proper,  however,  the  conjunction 
is  expressed,  as  kuminena,  mi  Jan  hineka,  I  did  not  see  him,  but  John  saw 
him.    Here  "but"  is  expressed  by  mi. 
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Nigd$  signifles  "and,"  or  ''also."  WaJdumiJia  tubus  nig&s  masSn,  I 
bought  a  hat  and  a  knife.  Ou>akidka  waktaka  nigds  mihSh  nomba  Uk,  I 
met  a  man  and  two  women. 

Ia,  which  expresses  ''if/'  appears  to  be  combined  with  the  verb,  at  least 
in  pronunciation  ;  thus:  Lihlok,  wageldgita,  If  he  comes,  I  will  t«ll  him  ; 
ioihuta,  Jan  lihiok,  I  will  come  if  John  comes.  It  is  noticeable  in  the  last 
two  examples  that  the  accent  or  stress  of  voice  in  the  word  lihiok,  if  he 
comes,  appears  to  var^r  with  the  position  of  the  word  in  the  sentence. 

Syntax. 

The  only  points  of  interest  which  were  ascertained  in  regard  to  the 
syntax  of  the  language  related  to  the  position  of  words  in  a  sentence. 

The  adjective  follows  the  noun  which  it  qualifies,  as  uoahtake  bt,  good 
man,  (Ui  ctsdn,  white  house.  The  rule  applies  to  the  numerals,  as  mihdh 
nonsa,  one  woman,  ati  nohbai,  two  houses.  In  this  respect  the  Tutelo 
<K>n forms  to  the  rule  which  prevails  in  the  Dakota  and  Hidatsa  languages, 
as  well  as  in  the  dialects  of  the  Iroquois  stock.  In  the  Algonkin  lan- 
guages, on  the  other  hand,  the  adjective  precedes  the  noun. 

The  position  of  the  verb  appears  to  be  a  matter  of  indifference.  It 
sometimes  precedes  the  noun  expressing  either  the  subject  or  the  object, 
and  sometimes  follows  it,  the  meaning  being  determined  apparently,  as  in 
Latin,  by  the  inflection.  Thus  "I  see  a  man,"  is  minewa  waiwdq  (I  see 
him  a  man)  ;  and  "the  man  sees  me  *'  is  miinewa  waiiodq  (he  sees  me  the 
man).  Tqonko  mingo,  give  me  a  dog  ;  kiUtqonki,  kill  the  dog.  In  the  last 
example  the  change  from  tqonko  to  tqonki  is  apparently  not  a  grammatical 
inflection,  but  is  merely  euphonic.  The  verb  in  the  imperative  mood  suffi- 
ciently shows  the  speaker's  meaning,  and  the  position  of  the  noun  is  a 
matter  of  emphasis.  "A  dog  give  me,"  not  a  knife  ;  "  kill  the  dog,"  don't 
let  him  escape. 

A  verb  is  placed  after  another  verb  to  which  it  bears  the  relation  ex- 
pressed by  our  infinitive  ;  as  mihgiloqkd  toakteta,  let  me  kill  him  (allow 
me,  I  will  kill  him).  Wakonia  opeta,  I  will  make  him  go  (I  cause  him  he 
will  go). 

The  euphonic  changes  which  words  undergo  in  construction  with  other 
words  are  as  marked  in  this  language  as  they  are  in  the  proper  Dakota 
tongue,  and  seem  to  be  often  of  a  similar,  if  not  identical,  character  in  the 
two  languages.  Thus  in  Dakota  the  word  qunka,  dog,  becomes  qunke 
when  a  possessive  pronoun  is  prefixed.  In  the  Tutelo  a  similar  change 
takes  place  when  the  position  of  the  noun  is  altered ;  thus  we  have  ii^onko 
mffigo,  l^ve  me  a  dog ;  kits  ti^onki,  kill  the  dog.  The  terminal  vowel  is 
frequently  dropped,  and  the  consonant  preceding  it  undergoes  a  change  ; 
thus  in  Dakota  yuza^  to  hold,  becomes  yus  in  the  phrase  yus  majin,  to 
stand  holding.  In  Tutelo  nahdmbi  (properly  nahdnbi)  or  nahdbi,  day, 
becomes  nahdmp  (or  nafidp),  in  naJidmp  Idli  (or  nakdp  UUi),  three  days. 
In  such  instances  the  two  words  which  are  thus  in  construction  are  pro- 
nounced as  though  they  formed  a  single  word. 
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VOCABULARY. 

Particular  care  was  taken  to  obtain*  as  correctly  as  possible,  all  the  worda 
comprised  in  the  oomparative  yocabulary  adopted  by  Gallatin  for  his  Syn- 
opsis of  the  Indian  languages.  Many  other  words,  ej^pressive  of  the  most 
common  objects  or  actions,  have  been  added.  The  alphabetical  arrange- 
ment is  adopted  for  convenience  of  reference,  in  lieu  of  the  different  order 
which  Gallatin  preferred  for  the  purposes  of  his  work.  The  Dakota  and 
Hidatsa  words  are  derived  from  the  dictionaries  of  Mr.  Riggs  and  Dr. 
Matthews,  with  the  necessary  changes  of  orthography  which  are  required 
for  the  direct  comparison  of  the  three  languages. 

When  several  words  are  given  in  the  Tutelo  list,  they  are  sometimes,  aa 
will  be  seen,  mere  variations  of  pronunciation  or  of  grammatical  form,  and 
sometimes  enturely  distinct  expressions.  The  Tutelo  has  no  less  than  four 
words  for  "man,"  wahtdka,  toaiyuwa  (or  wancaq)  yu\kaht  and no/ia,  which 
have  doubtless  different  shades  of  meaning,  though  these  were  not  ascer- 
tained. There  are  also  two  distinct  words  meaning  "to  see,"  iniu>a,  and 
ohdta,  and  two  for  "go,"  apetca  sind  gala  (or,  rather  opa  and  la,  answering 
to  opa  and  ya  in  Dakota).  A  more  complete  knowledge  of  the  language 
would  doubtless  afford  the  means  of  discriminating  between  these  appa- 
rently synonymous  terms. 

The  words  marked  n  in  the  vocabulary  are  those  which  were  received 
from  Nikonha  himself.  The  pronunciation  of  these  words  may  be  accepted 
as  that  of  a  Tutelo  of  the  full  blood,  and  as  affording  a  test  of  the  correct- 
ness of  the  others. 


Tutelo. 

Dakota. 

Hidatsa. 

Alive 

ini,  eni,  inina 

ni 

hiwakatsa 

AU 

huk,  hok,  okahok 

iyuqpa 

qukaheta;  etsa 

And 

nig&s 

kha:  Xqx;  uiikaii; 

nakun 

iqa 

Arm 

hiQto  (N)  histo 

isto 

ara 

Arrow 

maiiksii;  mankoi  (n)  wanhinkpe 

ita,  maita 

Aihes 

alapdk 

t^iqota 

midutsapi 

Aunt 

watemai ;  tomin 

tun  win 

i^ami;  ika 

Autumn 

tanyi.  ta'i 

ptanyetu 

mata 

Awake 

kiklese 

kikta 

itsi;  hidamitats 

Axe 

nisep  (K),  hisepi. 

hii6p 

onspe 

maiptsa 

Bad 

okayek  (n)  okayik, 

ukayik 

<^itq% 

icia 

Bag 

maiiksui 

ojuha 

i^i 

Ball 

tapi 

tapa 

m&otiipi 

Berk  (n) 

qapi;  yohiiik 

^ufiha 

midai^i ;  qikpi  ( 

Bear 

munti  (N)  monti. 

mofidi 

mato 

daqpitsi 

Beads 

watai 

totodafi 

akutohi 

188S.J 


37 


[Hale. 


Bsaver 
Beard 

Bed 

Beg 

Bird 

Bird*t  neat 

BUe  off  {to) 

Black 

Blood 

Blue 

Body 


Tuielo. 
yaop  (n)  muaaqka 
yebi ;  istihloi 

sasi 

oy&ndiBe 

mayink 

mayefigi^qta, 

latkusisel, 

as^pi,  asikp  (n) 

way!  (K) 

asoti 

tesi ;  yuqt^ki 


Dakota, 
tqipa 
putinhin  (bin,  hair, 

iQti,  underlip) 
owiDJa 
da;  kida 
zitk&;  wakinyan 
hoqpi 
yak8& 
sapa 
we 

to ;  sola 
taflQafi ;  (tezi,  belly) 


BoU  (to)  hieba  obafi ;  ipiqya 

Bone  waboi,  wabui  bu 

Book  minagi  wowapi 

Boy  wakaslk  (k);  guts- 

kal ;  waitiwa  bok^idafi  ;  ko9k& 

Bow  (n)  indsik,  inosek  (n)     itazipa ;  tinazipe 

Brain  wasoti,  wasut  nasu 

Bread  wagesakwai,     wak- 

8aki)ai  aguyapi 

Break  (to)  with 

foot  lakatkusisel  naksi 

Brother  niwagenfimpai    (n) 

ifiginumbai  tcinye 

Brother,     elder 

(my)  witafisk ;  wital ;  wa- 

biik  tcinye ;  timdo 

Brother, 

younger  (my)  wisufitk,  minon         misunka 

Buffjlo  lap;  mampafidahkai  tatanka ;  pte 

Bum  (v,  a.)     inausinga  gbu  ;  agbu 

Bury  siiiit^e  ga;  buaka 

But  mi  tuka 

Buy  kilomiba ;     waglu- 

mibfnta  opeton 


Uldatsa. 
mirapa 

iki  (bi,  bair) 

aduqiipi 

kadi 

taakaka 

ikiQi 

adudatsa 

cipi 

idi 

tobi 

iqo    (titsi,    thid^ 

stout) 
midue 
bidu 


makadistamatse 
itanuqa ;  minuqa 
tsutita 

madabapi 

anaqoqi 

iaka ;  itanu ;  itame- 
tsa 

itametsa;  iaka 

matsuka 
kedapi ;  mite 
anaqa 


maibu 


Can  (v.  a.) 

kikoha;  gelaki 

kitQo 

kikiiba  (inyite) 

Canoe 

mi&kolbapi,     men- 

kolabapi 

wata ;  canwata 

midaluetsa;  mina- 
luetsa 

Oat 

pu8(N)  (i.  e.  puss) 

inmui^unka  (dog- 
pantber) 

G(nue{9) 

konta 

etQonkiya 
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Tutelo. 

Dakota. 

Hidatsa. 

Cheek 

tdut^h 

tapon,  iyoqa 

Cherry 

yosankrota 

tcanpa,  kakafipidan 

matBU 

Chad 

wakasik;  wagoto- 

kaiCseetmo^O 

hokgiyopa 

daka;  makadi<}t& 

Chop  («) 

lakasase 

kaksa 

naktsiiki 

Chum  (v) 

mampamasawohdka  boti^o 

Claw 

oluakese 

tsake 

tsakaka  itsi 

CUmd 

maqosi  (n) 

maqpiya 

Club 

yeheti 

tQafi  otoza 

midakaza  titsi 

Cold 

sani 

sni 

tflinie 

Come 

yahua,  howa,  bi 

uwa 

hu 

Copper 

penihei 

maza 

netsabiQiQi 

CoutU  («) 

yilanaha 

yawa 

Cranberry 

hohniknk 

potkazLka,  potpanka 

k 

Crane 

kainstakai 

pehafi 

opitsa 

Crow  (n) 

kahi 

untQi^itqadan 

pedetska 

Cry  (9) 

qaqise 

t^eya 

imia 

Cui   («)  with 

knife 

lakatkdsa 

baksi 

naktshki 

Dance  («) 

wagitQi  (n),  ket^i 

watQi 

kidi<;i 

Darkness 

usihaa,  ohsiha 

okpaza  (ban,  night) 

oktsi;  tatsi 

Daughter  (my)  yfiiekA    (n).    wl- 

ohanke,  miohank 

mitcunkQi 

maka 

Day 

nahambe,  nahamp. 

nahanpe 

anpetu,  anp^ 

mape 

Dead 

te,  teka 

ta 

te 

Deer 

witai 

taqint<^i 

tQitattiki 

DecU   {eva 

spirit) 

mampa  is! 

wakan<;itQa 

Die 

te  (n),  teolaha 

ta 

te 

Dog 

tQong    (n)    tQongo 

iQonki,  t<;onk 

<;unka 

manuka 

Dnnk  (v) 

lakpe,  lapetA 

yatkan 

hi ;  minhi 

Duck 

iQtai    (n),    heistan, 
maneasei    (see 

1 

Ooose) 

maghaksit<^ ;  skiska  miqaka 

Ear 

naqoq  (n),  nahfih 

noghe ;  nakpa 

akuqi 

Earth 

amani,  amai 

maka 

ama 

Eat 

luti 

yiilii 

(luti  (nuti) 

Sgg 

mayink  pos  (see 

Eight 


Bird)  witka 

pal&n    (n)    palani, 
palali  ^adoghan 


tsiikakadaki 
Dupapi 
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Eighteen 

Jbleven 

BfDening 

Bye 


Face 

Faih&r 

Fifteen 

Finger 

Finger-nails 

Fire 

Fieh 

Fioe 

FUeh 

Fog 

Food 

Foot 

Forehetid 

Forest 

Four 

Fourteen 

Fox 

Friend 

Ohost 
Girl 


Go 

Qod 

Good 

Goose 

Grandfather 
Grandmother 
Grass 

Great 
Green 


Tatelo.  Dakota. 

agepalali,  akipal&ni  ake  ^doghan 

agenosai,  akinosai     ake  wanjidan 

osihitewa  (see  Dark- 
ness, Night)  qayetu 

tasui,  tasuye  (n) 
(mentasui,  my  e.)  i<;ta 

lAlukna ;  tarubna 

(meiitaldken,myf.)ite;  itohnake 
eati;  tat  (n);  yat  (n)  ate 
agegisai,  akekisai      akc-zaptan) 
hak  (see  Hand)  nape 

tsutsaki,  t<;ut<^g  qake 
pitij  (n)  peti,  pet<j  peta 
wihoi  (n)  hoghaii 

ka^a  (n)  kise,  kisan, 

kisahi,  kisah&ni     zaptan 
wayuqt^ki,  wayuq- 

tik  ti^eqpi ;  t<;onitQa 

manotibua  opo 

waluti  woyute 

i<;i  (n)  isi  siha 

tikoi ;  pania  minte    ite 
tahkai  tQcintafika 

top  (N),  topa,  topai, 

toba 
agetoba,  akitopa 
tobkai 
witabe,  witaqa 


topa 
ake-topa 
(^ungidan 
koda ;  kit<;uwa 


wantintQi  wanaghi 

i;ragatQ(N)  wakasik; 

komqan  (n)  wit<;inyanna 

opewa ;  qala  ;  la        ya ;  opa 
eifigyen,  emg&  wakantanku 

ebi  (N),  bi,  pi,  ipi, 

biwa  wRQte  ;  pi  (obsolete) 

maneasan  magha 

ekuni,  bigun  tunkan^idan 

bigun  kunsitku  ;  unt^i 

siinktaki  (n),  muk- 

tag! ;  otoi  peji 

it&ni  (N),  itan  taiika 

oto  (n),  otolakoi       to 


Hldatsa. 

aqpidopapi 
aqpiduetsa 

oktsiade 

i<^ta 


ite 

ate ;  tati<} 

aqpikiqu 

Qakiadutsamihe 

Qakiii^pu 

mua 

kiqu 

iduk^iti 
pue 
maduti 
itsi 

•      • 

iqi 


topa 

aqpitopa 

iqoka 

idakoe ;  iko'pa 

nokidaqi 

makadiQtamia ; 

miakaza 
nakon  ;  ne ;  kaua 
daqi,  naqi  (spirit) 

tsuki 
mina 
adutaka 
iku 

mika' 

iqtia 

tobii^ 
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Tutelo. 

Dakota. 

Hidatsa. 

Oun 

minkte  (n) 

mazakafi 

Han 

noq 

wasu 

ma'kiiqpitami 

Hair 

nat6nwe(N),  nant6j, 

nat6i 

natti;  bin 

ana ;  hi 

Hand 

hag  (n),  haki,  ak 

nape    (gake,    claw, 

» 

finger-nail) 

4;aki          * 

Hand9om6 

pire  (n),  ipi,  ipikam 

(see  good) 

owa&yag  waste 

HOM 

tahofitaneki 

tin-maQtiSlQa 

ituki 

Hat 

lubus ;  kotub63  (n) 

wapaha 

apoka 

HaUhet 

(see  aae) 

He 

im,  i 

ig.  iye 

i,  Qe 

Head 

pasuye  (n),  pasui 

pa 

atu 

Heart 

yanti  (n).  janti;  tapi 

[  tcante  (tapi,  liver) 

na'ta(api9a,liYer) 

Here 

nei 

den,  detu 

Him 

e,  ei,  i 

iye,  i<; 

1 

HifMelf 

e£&i,  iE&ni 

iye,  iQ 

iqki 

Houie 

at]  (N) 

tipi 

ati 

Haw  many 

tokenun 

tona,  tonaka 

tuami,  tuaka 

Hundred 

ukeni,  okeni 

opawingbe 

pitikiqtia 

Hunger  («) 

kihnindewa 

wotektehda  (bun- 

gjy) 

aniiti  (hungry) 

HtUbamd 

manki 

hibna 

kida,  kina 

I 

ma,  mi,  mim 

mi<},  miye 

uia,  mi 

IdUmeorlmy- 
eelf  mis&ni,  misai 


lu 

V 
Indian 

Iron 
liland 


miye,  mi<;,  mi^nana  miqki,  mitsaki 

nonhi ;  mlngiratQah  tQigha  manuqi 

li  kinhaii 

wabtakai  (man)         ikt<;ewit(;a8ta  amakanoqpaka 

mans,  mas,  ma- 
si  qorak  mazasapa  uetsa 

histek,  stek,  stcs- 
teki  wita 


KetOe 

yesink 

t<;egba 

miduqa 

KiU 

kite  (n),  kte,  kitese 

kte. 

kata 

ta,  kitabe 

Knife 

maseni,  masei,  ma- 

sai  (n)  masa 

isan 

maetsi 

Lake 

(see  8ta) 

Land 

(see  Ea/rth) 

Laugh 

inkseha,  inkqe  (n) 

iqa 

ka' 

Leaf 

otol,  otoq  (n) 

ape; 

wapa 

midapa 
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Leg 
Long 

L094 

Jfaiee 

Make 
Man 


Oiu 


Tutelo 

Dakota. 

Hldatiia. 

yekea    (n),    iekga, 

yeksai;  mini  (my 

leg) 

idiki  or  iniki 

yap6ske  (n)  sui; 

yumpankatska 

hanska 

hatski;  (tsua,  nor 
raw) 

yandowasteka 

waQtedaka 

kidSqi 

mandaqei,    mataqd 

(N) 

wamnaheza 

kohati 

aoma,  aon 

un 

he,  hini 

wahtahka,  waiyua 
(n),  waiyawa, 
waiwaq;  yuhkaii, 


nona                       witQaqta 

matse,  itaka,    ^i 
kaka 

Marry 

ohdn,  ohoteha           ota 

abu 

Me 

mi,  wi                        ma,  mi 

mi 

Meet 

oaki                           akipa 

uzia 

Mine 

migitowe                   mitawa 

matawae 

Moon 

miDOJ'a'    (n),    mi- 

mabei  (see  Sun)    hanyetu-wi 

makumidi 

Morning 

kanabampuai,  kana- 

a 

habnen  (see  Day)  bafihafina 

ata 

Mother 

iDa  (k).  beiia,bentin  ina 

hidu 

Mountain 

Quqe,  8ubi;  obeki       qe;  paha 

amaqami 

Mouth 

ibi,  ib  (n)                  i 

• 

1 

MyeeV 

(see  "lalone") 

Near 

ifiktei,  askai               kiyedan 

atsa 

Neck 

tasei,  mintasei  (my 

n.)                           tabu  ;  dote 

ampa 

Hight 

U81,  061                       ban  ;  banyetu 

oktoi 

Nine 

teaen  or  tQa  (n),  sa, 
san,   ksank;  ksa- 

kai,  kasankai         naptginwanka 

nuetsapi 

Nineteen 

agekisanka                ufima-naptQinwanka  agpi-nuetsapi 

No 

yaban,  ibao               biya 

desa;  nesa 

None 

paqte,  paqti               pogbe 

apa 

Oak 

taskaboi,     taskabui 

(K) 

midakamiqka 

Old 

boakai,  bobka           kan 

qe»  qie 

nofiQ    (k),     nofis, 
nosai,  nofisa  wafiji,  sanni 


nuetsa 


FBOO.  AlIBR.  PHILOS.  80C.  XXI.  114.  F.     PRINTED  HAT  8,  1888. 


Hale.] 

'±^ 

[March  2, 

Tutelo. 

Dakota. 

HIdatsa. 

Oun 

maqgitowe 

unkitawa 

matawae 

Ouneket 

maeeai,  maes&ni 

midobi 

PaTiTidg$ 

wustetkai 

zit^a 

Pigeon 

mayutkai,  waydtkai 

i  wakiyedan 

PiM-ires 

wasti,  waste  (n) 

wazi 

matsi 

Pipe 

yehlnstik  (n),  ihir- 
tik,  ihenstek  (qu, 

"moutJ^-itone'*) 

t<;ota£ika ;     U^fidu- 

» 

hupa 

ikipi 

Pound  («) 

pahe 

apa 

pa 

Prairie 

latahkoi 

tinta 

amaadatsa,  teduti 

Rain 

qawoi  (n),  qawoqa, 

bawoha,  qawd 

maghaju 

qade 

Baepberry 

hasisiai 

takafihet^ 

Bed 

at8uti»  at^ati,  at^ut 

diita    (scarlet),     <;a 

k 

(.red) 

hi<;i 

Remember 

kofispewa 

kiksuya 

Rioer 

taksita,  taksitai 

wakpa ;  watpa 

azi 

Run  («) 

hinda,  hanti  (n) 

inyafika 

tinie 

8ay{v) 

hahewa  (see  Speak) 

eya 

id6 

8ea. 

yetani,  yetai,  ietan 

mde    (lake) ;    mini- 

1 

want<;a  (oneu>ater)  mini  iqtia     (great 

footer) 

8eeiv) 

ohata,    inewa,    wa- 

tonwan ;    wafiyaka 

• 

qeta 

wanhdaka 

ika;  atai<^ 

Seven 

sag6in  (n),  sagomei, 

■ 

sagomink 

<^kowin 

Qapua 

Seventeen 

agesagomi 

ake-Qakowin 

aqpi<;apua 

Sew  («) 

ihoha 

kaghegbe;  ipasisa 

kikaki 

Sheee 

handisonoi  (n),  an 
gohlei,      ago  re, 

1 

agode 

tcanhanpa 

bupa;  itapa 

Shoot  ojf(v) 

opatansel 

bopota 

Sick 

waginotna 

yazan 

iqoade 

Sing  it) 

yamufiiye  (n) 

dowan;  abiyaya 

Siet&r 

minek  (n),  tahank 

tawinoqtin ;    tafika. 

> 

tanku 

inu,  itaku,  i^am! 

Sit 

mahananka 

iyotanka 

amaki 

Six 

agi!is     (n).     ak&sp, 

akaspei 

Qakpe 

akama 

Sixteen 

agegaspe 

ake^akpe 

aqpiakama 

Sky 

mafitoi,      matofii, 

1 

matoi  maqpiya  to  apaqi 
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Sleep  it) 
SmaU 


Bnake 
Son 


Speak 


Tatelo.  DakotA. 

biy&n  (n);   hianta, 

hiantkapewa  i<;tifima 

kut<;kai  (n),  katskai, 
kotskai  t^istiflna ;  t<;ikadan ; 

ni<;kodan 
wageni  waii;  wamda^ka 

witeka  (n),  tekai; 
qatgkai(see|<Sma?0  tqinktQi    (koQk&, 

young  man) 
ni<^  (n),  sah^nta, 
sabita,  hahewa, 
oaklaka  ia ;  yaotafiin 


Hldatsa. 
hami,  hinami 


karigta 
mapok<^ 


idi<;i 


id6,  in^ 


Spring  in) 

wehahempei,  weha- 

^himpe;  maRte 

wetu  (inaQtd,  warm) 

Squirrel 

nistaqkai 

ta^nabetQa;    betk- 
adan;zi<;a 

Stamp  (v) 

with  foot 

nankokisek 

natata,  natafitan 

Star 

tabuDit<;kai  (i7),tap 

• 

ninskai 

witQanqpi 

i^ka 

8tay(v) 

nafika  (see  Sit) 

yanka 

daka 

Steal 

manon,  manoma 

manon 

a<^i 

Stone 

hist^ki,  nistek  (iq) 

iiiyan 

mi' 

Strawberry 

haspabiauk 

wajugtetQa 

amu&qoka 

Strike 

kobiniinhiwa 

apa,  ka^taka 

Strong 

itai;  soti;  wayupak 

i  suta;  wa<;'aka 

itsii 

Summer 

webe   piwa     (see 

Spring) 

mdoketu 

ade,  mande 

Sun 

mie  or  min  (n),  mi 

i 

(see  Moon) 

wi 

midi 

Sweep  («) 

lakapl^k 

kabifita 

Un 

potsk  (n),  putsk, 
but  9k,  putskai. 

putsk&fii 

wikt^emna 

pitika 

That 

yukao;  nSikifi 

ka,  kon 

ku 

Thee 

bl.  yi 

ni 

ni 

Their 

gitODnesel 

tawapi 

itamae 

There 

kowai 

betQi;  ben;  ka;  kanki  bidikoa;  kuadi; 

Qekoa 

They 

imabese 

iyepi 

i 

Thine 

yffigitowe 

nitawa 

nitawae 

Thirteen 

agelali 

ake-yamni 

aqpinami 

Thirty 

put^ka  nani 

wikt<;emna  yamni 

damia-pitika 
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u 
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Tatela 

Dakota. 

Uidataa. 

TA£$ 

o6ke»  neikin 

de ;  detQsdaii 

bidi ;  bini 

Think 

opemiha ;  konspewa  egin  ;  epga 

idie ;  inie 

Ttum 

yim,  ya,  ye 

nkj,  ya,  ye 

na,  ni 

Thatuand 

okeni  butskai,  ukeni 

mbutskai 

kektopawinghe 

pitikiqtia  akakodi 

Three 

nan  (n)  nani,lat»lani 

i  yamni 

nam!,  nawi 

Thund&r 

tui ;  tahangrua 

otin 

tabu 

ITiyseff 

yis&i,  yefiifii 

nlye,  ni^ 

niqki 

Tie(v) 

olohi 

iyaka<;ka ;  paqta 

dutskiti 

Tobacco 

y^hni,  yihnn 

tgandi 

ope 

lihday 

nah&mblek^n  (see 

Day) 

etgin  ;  nakaba ;  afi< 

petu  kifi  de 

bini-mape 

Toee 

atkasosai 

siyukaja ;  siplfikpa 

itsiadutsamiba 

To-morrow 

nahampk  (see  To- 

day) 

beyaketcinkan 

ataduk,  atarok 

Tongue 

net^i,  netsi,  letci 

tQOJi 

dezi  (nezi) 

Tooth 

ihi(N) 

bi 

i,bi 

Town 

mampi,  mambi 

otonwe 

ati,  ati  aba 

Tree 

oni ;  wi^n  (n)  mi6n 

(see  Wood) 

t^afS 

mina  (wood) 

Turkey 

mandahkai,  man- 

dikhkai 

zit^a  tafika 

Twdoe 

agenomba 

ake-nonpa 

aqpidopa  (agpi- 
nopa) 

Twenty 

putska  nomba 

wiktcemna  nonpa 

nopapitika 

Two 

nomp  (n)  nomba 

nonpa 

nopa,  dopa 

Ugly 

ukayik  (see  Bad) 

owanyaq  sitqa 

icia 

Uhde  (my) 

minek' 

midek<;i;  ate  (father)  ate ;  itadu 

m 

mae,  wae 

un 

mido,  wiro 

VaOey 

onqyayiin 

kaksiza ;  t^okan 

amaqaktupi 

Walk(v) 

yalewa  (see  Ch) 

mani 

dide 

Warm 

akateka,  akatia 

kata ;  tqoza ;  maqte 

ade 

Warrior 

eruiaofie 

akit<;ita;     mdeta< 

■ 

huiika 

akimakikua 

Water 

man!  (k) 

mini 

mini,  midi 

We 

mim,     mae,     wae 

t 

mafi,  maes&n 

un 

Weave 

afiktaka 

yaiika ;  kazofita 

Weep 

qaka 

t^eya 

imia 

Which 

Stuk 

tukte 

tapa 

What  i$  that?  kakanwa 


taku  (what) 


tapa 
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Whm 

Wher§ 
WhiU 

Who 

Whoie 

Wife 

Wind 


Winter 
Wo{f 


WonKxn 


Tatelo. 
tokSnaq 


Dakota, 
tohifini ;  kehan 


toka  toki,  tokiya 

astiui    (K),     asani, 

asai,  asei  safi ;  ska 

ketoa,  hetoa  tuwe 

tewakil&nwa  tuwetawa 

(same   as    Woman) 

mihani  tawitqu 

manifikie  (n),  mam- 

tknklei,  maminkre, 

omaklewa  tate 

waneni,  wanei  wani,  waniyetu 

miinktagfn    (n), 

mtinktokai,    mak- 

tukai  QufiktoketQa 

mib&lii,  mihafi  (n), 

mahei  winolimt<^,  wifiyan  mia 


Hldatsa. 
tuakadak ;  tuaka- 

Qedu 
torn,  toka 


attiki;  oqati 

tape 

tapeitamae 

itadamia ;  ua 


hutsi 

mana ;  tsinie  (cold) 


motsa ;  tqega 


Wood 
Work  (v) 

miyefii,  mi^n,  miyei  tQin 
oknaho                      qtani 

mina 
dabe;  klkga 

Te 

TeUow 

yim  (see  Thou) 
8ii 

niyepi 
zi 

dido;  niTO 
tsi 

Tee 

Teeterday 

al]&,  ah&n,  awaqa 
sito 

ban ;  ho 
qtaniUa£L 

e 

budiQedu;     bnri 

Young 
Tout  (pi) 

y^Ski 
yingitambui 

askatudnS  wota 
nitawapi 

<jcru 

Stated  Meeting,  April  W,  188S. 
Present,  12  members. 

President,  Mr.  Fraley,  in  the  Chair. 

Mr.  Claypole  was  introduced  and  took  his  Feat. 

A  photograph  of  Prof.  G.  H.  Cook  was  presented  for  the 
Album. 

Prof.  P.  E.  Chase  accepted  his  appointment  to  prepare  an 
obituary  notice  of  Daniel  B.  Smith. 

Letters  of  acknowledgment  were  received  from  the  IloUand 

^Continued  on  page  48,1 
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Society  (110,  111);  the  Fondation  Teyler  (111);  and  the  Sta- 
tistical Society  of  London  (110,  111). 

Letters  of  envoy  were  received  from  the  Trigonometrical 
Survey  of  India,  March  18th ;  the  Central  Observatory  and 
the  Botanic  Garden  at  St.  Petersburgh;  the  Mus^e  Guim6t; 
and  the  Meteorological  Observatory  at  Cordoba,  S.  A. 

Donations  for  the  Library  were  received  from  the  Eoyal 
Aciideniy  at  Home;  the  Soci6t6  de  Geographic;  the  Revista 
Kuskara;  London  Nature;  the  Canadian  Naturalist;  Boston 
Natural  History  Society;  Mr.  J.  R.  Stanwood, Boston;  Mr.  S. 
A.  Greon,  Groton;  the  Pennsylvania  Ilistorical  Society;  Phar- 
maooutieal  Aj^s^ociation ;  Mr.  Henry  Phillips,  Jr. ;  Mr.  Albert 
S.  Gatschot ;  Prof.  IL  Carvill  Lewis;  the  U.  S.  Museum;  U. 
S.  Fisli  Commission ;  Mr.  A.  G.  Bell ;  the  American  Antiqua- 
rian ;  University  of  Michigan ;  and  Argentine  Observatory. 

The  death  of  Jos.  J.  Lewis,  of  Westchester,  April  6,  aged  81, 
was  announotxl  bv  Mr.  Fraley. 

Prof.  U.  S.  Williams  of  Cornell  Universitv,  communicated 
a  j^jvr  **  On  a  Crinoid  with  movable  spines,"  through  Prof. 
Clayjx>lc.  who  explained  the  subject. 

Prof.  ClayjH>le  described  a  vlownthrow  fault  of  3500  feet. 
South  of  New  Bloomdeld*  Perrv  countv.  Pa.,  and  showed  how 
the  errv>rs  in  the  colored  geological  map  of  that  county  ^ould 
bo  corrvctcvi. 

IViKiing  uomiuatioftN  No«?w  979,  9S1  to  9So  were  reai  and 
Xo^  979.  9S1  to  9<S  wejv  balloted  for. 

Pr\x>^edin!cs  of  the  Sc^nctv  from  1744  to  1S37,  as  coodensed 
by  the  Libmrlaru  w^n»  ordered  to  be  priatei  oa  the  recom- 
meodatioa  of  the  Committee  of  Five.,  the  reron  of  which  was 
pr>Ken:ed  bv  Mr.  PhillioN  with  escim^tes  of  cofC  ic.  On  mo- 
tiott  of  Mr.  Priill:i>>  the  SecretdiHes  were  aarhorlzed  to  pabti;sk 
:a   •*?  «f»i.V  :rie  letter  of  FmnkliiL  1774.  with  whidi  the 

M~.  Fr:ilev  rv::vr:ed  ihi:  he  Jud  received  atlc  ra:d  over  to 
tbe  Treas^-^r  $lil.4o.  beiz^  ibe  interest  oc  the  MicLvix 
Fr^fcch  n»c:e^  i.:e  Arrll  I. 

Oa  e:t  Aziir;i:icci  cf  the  halloc  hoxe  bv  the  rre&diz^r  oiSoer. 
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the  following  persons  were  declared  to  be  duly  elected  mem- 
l)er8  of  the  Society : — 

Prof,  Angelo  Heilprin,  of  Philadelphia. 

Mr.  Ambrose  E.  Lehman,  of  Philadelphia. 

Mr.  Dillwyn  Parrish,  of  Philadelphia. 

Mr.  Phillip  C.  Garrett,  of  Germantown,  Philadelphia. 

Mr.  Elisha  Kent  Kane,  C.  E.,  of  Philadelphia. 

And  the  meeting  was  adjourned. 


Jfedi(BC(U  S&rmon-Books  and  Stories.    By  Professor  T,  F.  Crane,  of  Ithaca, 

New  York, 

{Bead  before  the  American  Philosophical  Society,  March  16,  188S.) 

It  is  the  object  of  this  article  to  direct  attention  to  an  important  source 
of  mediaeyal  history  which  has  long  remained  neglected.  We  allude 
to  the  great  collections  of  stories  made  chiefly  for  the  use  of  preachers, 
which,  besides  giving  a  picture  of  the  culture  of  the  later  middle  ages, 
sach  as  can  nowhere  else  be  found,  throw  a  flood  of  light  upon  the  diflfusion 
of  popular  tales.*  Before  considering  these  speciflc  works,  we  shall  ex- 
amine briefly  several  other  collections,  also  having  a  moral  scope,  but  in- 
tended for  the  edification  of  the  general  reader.  From  the  present  article 
are  excluded  the  Western  translations  of  Oriental  story-books,  even  where 
they  approach  the  specifically  Christian  collections  as  closely  as  does  the 
JDiscipUna  Clericalis  of  Petrus  AlfonsLf 

Until  the  beginning  of  the  twelfth  century,  the  literature  of  the  class  to 
which  the  adjective  entertaining  may  be  applied,  was  almost  exclusively 
Christian  and  legendary.  There  still  survived,  it  is  true,  historical  and  myth- 
ological reminiscences  of  the  classical  period,  but  these  secular  elements 

♦  Thomas  Wright,  Latin  Stories  (Percy  Society,  Vol.  vlil),  pp.  vii-viii,  first,  to 
OUT  knowledgre,  called  attention  to  this  snbject.  See  also  K.  Goedeke,  Every 
Mcm^  HomtUuM  und  Hekastua^  Hanover,  1861,  p.  viii ;  and  Orient  und  Oocideni, 
JKne  VierteljahrMsehrift^  herautgegeben  von  T.  Benfey,  1,  p.  531  (AHnus  vulgi), 

t  The  literature  of  the  subject  will  be  mentioned  pcuHm^  but  a  few  recent 
wofks  of  general  interest  may  be  noticed  now,  and  hereafter  they  will  be  cited 
lyy  the  authors*  names  alone.  A.  Lecoy  de  la  Marche,  La  Cfhaire  franqaiae  du 
moyen  dge,  tpieUUement  au  treitiime  tiicle,  d'aprit  lea  manuserita  eontemporaina^ 
Ouvrage  eouronni  par  VAeadimie  dea  Inacriptiona  et  Bellea  Letirea.  Faris,  1868 ; 
I*.  Bourgain,  La  Ohaire  franqaiae  au  X1I«  aiiele,  d'apria  lea  manuaerita^  Paris, 
1879;  K.  Crael,  Cteaehiehte  der  deutaehen  Predigt  im  MiUelaUer^  Detmold,  1879. 
A  good  survey  of  the  French  field  will  be  found  In  C.  Aubertln,  Hiatoire  de  la 
Langue  etdela  LiUircUure  franqaiae  au  moyen  Age,  Paris,  1876-1878,  Vol.  11,  pp. 
SS-^W,  and  a  review  of  Leooy  de  la  Marchess  work  may  be  found  in  the  Hevue 
dea  deux  Mondea,  16.  Aug.,  1869,  Lea  Sermona  du  Moyen  Age,  by  Aubry-Yitet. 
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were  swallowed  up  in  the  vast  legendary  cycles  of  the  Churcn.*    This- 
slender  stream,  was,  however,  about  the  time  of  the  Crusades,  swollen  by 
a  torrent  of  Oriental  fables  and  stories,  which  maintained  their  supremacy 
in  the  learned  world  until  the  Revival  of  Letters,  and  then  became  the 
cherished  patrimony  of  the  illiterate  classes,  and  still  delight  the  pebple  of 
all  Europe.f   The  influence  of  this  Oriental  element  upon  the  literature  of 
the  West  was  profound,  affecting  its  form,  and  contributing  a  mass  of  en- 
tertaining tales  which  owe  their  diffusion  and  popularity  largely  to  their 
absorption  into  the  various  later  Occidental  story-books.    The  literature  of 
which  we  are  speaking  would  have  remained  unknown  to  the  people,  had 
they  been  compelled  to  make  its  acquaintance  by  reading.    Fortunately, 
there  existed  an  ecclesiastical  cliannel  by  which  some  scanty  rills  of  a 
literature  not  exclusively  ecclesiastical  trickled  among  the  people,  and  this 
channel,  curiously  enough,  was  the  pulpit.    The  origin,  mode,  and  matter 
of  this  oral  diffusion  will  constitute  the  subject  of  the  present  article, 
after  the  ground  has  been  cleared  by  a  rapid  survey  of  three  characteristic 
works  which  form  a  group  by  themselves. 

The  method  of  instruction  by  figures,  i>arablcs,  apologues  and  the  like,  is 
too  old  to  be  referred  to  Cliristian  symbolization  of  classic  mythological 
elements4  This  undoubtedly  gave  a  specific  development  to  the  existing 
tendency,  and  resulted  in  the  meditcval  bestiaires  and  lapidaires.  The  em- 
ployment of  fables  for  serious  didactic  purposes  is  also  Oriental,  and  all 
students  of  later  mediaeval  literature  know  the  vast  influence  of  the  Pant- 
schatantra  in  its  various  versions.  The  earliest  one  which  could  haye  any 
influence  on  the  Orient  was  the  Latin  translation  by  Johannes  de  Capua» 
Directorium  humana  cito,  made  between  1263-78,  and  based  on  the  Hebrew 
version  of  Rabbi  Joel  (1250).  The  so-called  Esopiau  fables  were  preserved 
in  the  paraphrase  of  Romulus,  the  existence  of  which  as  early  as  the  tenth 
century  has  been  clearly  proved  by  Ocsterley.g  It  is  all  the  stranger,  then, 
that  the  earliest  distinctively  mediaeval  collection  of  fables  shows  no  traces 
of  a  specific  Oriental  or  classic  influence — we  refer  to  the  Speculum  Sapkn- 

•  For  the  popularity  ot  Valerius  Maximus,  to  which  we  shall  later  recur,  see 
Kempf *8  edition,  Berlin,  18M,  pp.  47  et  »eq.^  and  for  mythological  reminlsoenoes 
in  the  poems  of  the  Troubadours,  see  Diez,  Die  Poetie  der  Troubadourt,  Zwickau, 
1896,  pp.  127, 140,  and  Birch-Hirschfcid,  UeberdiedenprovenxaltMchen  7*roub<uiourM 
det  XII.  und  XIII.  JahrhunderU  bekannten  EpUehen  JStoffe,  Halle,  1878,  €ui  init, 

t  It  is  not  true  that  Oriental  fiction  was  introduced  into  Europe  by  the  Cru- 
sades; not  only  had  tho  transmission  been  going  on  at  a  much  earlier  date  (^ee 
Benfey's  ParUachatarUra^  Leipzig,  1859,  Vol.  i,  p.  xxli),  but  the  earliest  Oriental 
collection,  the  Ditciphna  deriecUit  of  Petrus  Alton  si,  was  probably  written  before 
the  first  Crusade,  quite  certainly  before  HOG,  the  date  of  the  Jewish  author's  oon- 
version  to  Christianity. 

t  See  Bartoli,  Storia  deUaleUeratura  italiana,  Florence,  1878,  Vol.  1,  p.  83,  who 
attributes  the  above  origin  to  the  meditcval  moralizations.  We  are  more  in- 
dined  to  trace  it  to  the  infiuence  of  the  Orient. 

{  Romulut :  Die  Paraphrcuen  det  Phcedrus  und  die  jE^opitehe  Fabel  im  MU- 
teUUier,  von  H.  Oesteriey,  Berlin,  1870. 
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tiae  attributed  to  a  certain  Bishop  Cyril.*  Who  Bishop  Cyril  was  is  not 
known,  and  Grsesse  is  compelled  to  refer  the  work  to  a  certain  CyriUuB 
de  Quidenon  poeta  laureatus,  a  Neapolitan  from  Quidone,  a  small  town  ' 
in  the  province  of  Capitanata,  in  the  kingdom  of  Naples,  who  flourished 
in  the  XIII  century.  He  was  a  learned  theologian,  as  Grsesse  remarks, 
who  has  taken  the  trouble  to  note  the  numerous  passages  cited  from  the 
Bible,  and  he  was  also  an  acute  scholastic  philosopher.  He  was  not 
acquainted  with  ^sop,  and  from  a  remark  he  makes  in  Book  I,  cap.  18. 
it  is  evident  he  knew  no  Greek.  His  work  is  of  little  importance  for 
the  history  of  mediaeval  fiction,  for  it  exerted  not  the  slightest  influ. 
ence.f  It  is,  however,  interesting  in  itself,  and  was  translated  into  Ger* 
man,  Spanish,  and  Bohemian.  The  author,  in  the  prologue,  makes  an 
elaborate  apology  for  the  form  of  his  work.  This  is  so  characteristic  of  this 
class  of  writings  that  we  quote  a  few  lines  which  may  also  give  some  idea 
of  the  author's  extraordinary  style.  He  says:  **  Secundum  Aristotelis  sen- 
tentiam  in  Problematibus  suis  quamquam  in  exemplis  in  dlscendo  gaudeant 
omnes,  in  disciplinis  moralibus  hoc  tamen  amplius  placet,  quoniam  struc- 
tura  morum  ceu  ymagine  picta  rerum  similtudlnibus  paulatim  virtutisosten- 
ditur,  eo  quod  ex  rebus  naturalibus,  anlmalibus,  moribus  et  proprietatibus 
rerum  quasi  de  vivis  imaginlbus  humanaB  vitaB  qualitas  exemplatur.  Totus 
etenlm  mundus  visibilis  est  schola  et  ratiouibus  sapientiae  plena  sunt  omnia. 
Propter  hoc,  fill  carissime,  informativa  juventatis  tuae  documenta  moralia 
non  de  nostra  paupertate  stillantia  sed  de  vena  magistrorum  tibi  nunc 
scribere  cupientes  cum  adjutorio  gratiae  Dei  ea  trademus,  ut  intelligas 
clarius  ac  addiscas  facilius,  gustes  suavius,  reminiscaris  tenacius  per  fabulas 
figurarum."  A  glance  at  the  contents  of  the  book  will  show  that  the 
learned  author  was  more  concerned  with  the  moral  of  his  fables  than  with 
the  fiibles  themselves,  t  No  attention,  except  in  a  few  rare  cases,  is  paid  to 
the  nature  of  the  animals  brought  upon  the  scene,  and  they  are  made  to 
utter  the  most  arbitrary  and  incongruous  lessons.     A  translation  of  one  of 

*  This  sinfiralar  work  has  recently  been  made  accessible  to  scholars  by  the  edi- 
tion in  the  Blbliothek  de*  lUerarischen  Vereina  in  Stuttgart,  Bd,  148,  Die  beiden 
culUtten  IcUeinitchen  IiW>elbUcher  dee  Mittelallers,  dee  Bieehoja  Oyrillue  Specu- 
lum Sapientiae  und  dee  Niehotaua  Pergamenue  Dialogue  Creaturarum^  herauege- 
geben  von  Dr.  J.  C.Th.  GrsBSse.  The  full  title  is :  Speculum  Sapientiae  Beati  Cirilli 
JBpieeopi,  cUiaa  Qucuiriparlitue  Apologeticue  voccUue,  in  cvjua  quidem  Proverbiia 
amnie  et  totiue  Sapientiae  Speculum  claret.  The  book  liad  become  very  rare  and 
was  known  chiefly  ftom  an  old  German  ti'anslation,  selections  fl'om  which 
were  published  as  late  as  1782 :  ^\ibeln  nach  D.  Holtzmann,  herauagegeben  von 
A.  Gl.  Meissner,  Leipzig.  4to.  Grsesse  has  given  in  his  edition,  pp.  285-308; 
all  the  necessary  biographical  and  bibliographical  notices. 

t  Grsesse,  ed,  cit.,  p.  291,  says,  ^^  Im  Mittelalter  selbst  kann  er  von  seinen  Zeitge- 
nossen  nicht  benutzt  worden  sein,  denn  ioh  habe  nirgendswo  in  den  aus  dem 
18.-16.  Jahrhundert  erhaltenen  Schriften  sein  Werk  citlrt  Oder  benutzt  gefun- 
den." 

X  In  this  respect  there  is  a  regular  gratlatlon  in  the  three  works  now  under 
consideration.  In  the  Speculum  Sapientice  the  moral  is  the  all-important  thing, 
in  the  Dialogue  Cfreaturarum  the  fiable  becomes  more  attractive,  while  In  the 
Oejto /{omanorum  the  story  is  every  thing,  and  the  moralization  is  tacked  on 
merely  to  justify  a  sometimes  very  loose  anecdote. 


Crrfl's  mpfAogaei  wfll  be  the  best  OliistJAtion  of  hit  peculiarities.  We  hare 
selected  one  of  the  ihortest,  which  is  introdaced  b  j  the  sentence,  Umi  dOie- 
tistim9  tanimm^  eum  tuee4$efuerU,  pectus  ertde.  The  Raren  and  the  Dore» 
Book  I,  cmp.  20.  "  While  a  nren  was  rominating  in  his  mind  to  whom  he 
ooald  oecasionallT  oommonicate  the  secret  of  his  heart,  a  dore  beholding 
him  thinking  these  things^  approached  him,  aajing:  '  What  art  thon  think- 
ing, brother,  in  such  deep  meditation  V  To  whom  he  replied:  '  Yerflj,  I  am 
now  thinking  that  infinite  is  the  nomber  of  fools  and  small  indeed  that  of 
the  wise,  for  the  thought  of  the  heart  itself  is  most  secret  For  who  reTeali 
what  he  thinks,  shows  his  heart.  What,  therefore,  art  thou,  that  I  maj 
giTe  and  entrust  to  thee  my  heart  so  precious  to  me,  my  most  hidden  life, 
my  rery  inmost  substance,  the  most  secret  root  of  my  being?  My  secret  is 
mine,  because  my  heart  is  mine ! '  Then  the  dore,  having  heard  these 
things,  added:  '  I  know,  indeed,  that  thou  art  cunning  by  nature.  Where- 
fore I  ask  thee,  brother,  to  instruct  me,  to  how  many  and  to  whom,  if  it  be 
necessary,  I  may  safely  entrust  my  heart  at  times.'  He  soon  consenting, 
willingly  said:  '  Forsooth,  either  to  one  or  to  none,  for  perfect  faith  is  sel- 
dom found.  This,  however,  is  made  a  rery  precious  vase,  for  in  it  the  heart 
is  advantageously  preserved,  because  neither  of  itself  is  it  ever  destoyed, 
nor  broken  by  the  sword  or  other  thing,  nor  is  its  wonderful  solidity  trans- 
fixed by  the  most  subtle  sting  of  heat.  For  nature  hides  the  vein  of  gold 
in  the  secret  places  of  the  earth,  and  the  plant  strikes  its  quickening  root 
deep  in  the  solid  ground.  Thus  the  most  precious  marrow  is  hidden  in  the 
bones,  and  Ood  has  placed  the  ice-like  gem  of  sight  under  the  hemispheres 
of  seven  veils.  No  wonder  then  that  the  mouth  of  the  wise  is  hidden  in 
his  heart,  since  this  is  to  him  most  dear,  that  thus  it  may  be  concealed 
and,  possessed  by  the  heart,  hidden  in  the  ark  of  life.  But  the  heart  of  the 
fool  is  in  his  mouth,  because  the  mouth  rules  his  heart,  and  having  an  open 
breast  despising  the  heart,  it  lb  easily  cast  forth  by  a  slight  breath,  where- 
fore he  quickly  perishes,  since  for  nothing  he  casts  away  the  vein  of  life.' 
After  she  had  diligently  noted  these  things,  the  dove  thus  instructed  de- 
parted." 

The  Speculum  Sapientiae,  as  we  have  already  said,  is  of  little  value  for 
the  history  of  mediieval  fiction  or  the  dififusion  of  popular  tales.  Scarcely 
a  thing  to  which  the  adjective  fabulous  will  apply,  is  to  be  found  in  the 
work.  Onesse  mentions  only  the  story  of  Gyges  (ill,  4),  the  Indian  gold 
mountains  (iii.  10),  and  the  death  of  the  viper  (iii,  26;  iv,  8.  10),  which  is 
found  in  all  the  bestiaires.*  Cyril  does  not  seem  to  be  acquainted  with 
Aesop,  although  the  fourth  chapter  of  the  first  book,  De  cicada  et  formica 
is  Esopian.  There  are  also  some  fox  fables  (e.  g.  i,  24)  which  resemble 
some  of  the  episodes  of  the  Roman  du  Renart,  and  a  number  of  the  fables 
have  a  certain  similarity  to  those  in  well-known  collcctions.f 

*  See,  for  example,  Dr.  G.  Holder,  Phptiologus,W\en^  IsSl,  p.  28,  and  the  BesHaire 
d€  OervaiMS  In  the  Romania^  i,  p.  420,  et  acq.,  verse  501. 

t  (tru98ae*8  referenoes,  p.  291,  are  full  of  errors :  La  Fontaine  i,  1,  »  Cyril  i,  4  ; 
i,  22  ^  II,  14  (op.  ill,  13) ;  1, 2  » 11, 15  (the  fox  praises  the  singing  of  the  oook,  who 
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Of  much  greater  literary  interest,  although  by  no  means  so  profound  or 
original,  is  the  Dialogus  Creaturarum  of  an  otherwise  unknown  author, 
Nicolaus  Pergamenus.*  The  form  of  this  work  closely  resembles  that  of 
the  Speculum  SapUntias  ;  there  is  the  same  apologetic  prologue,  and  the 
same  arbitrary  treatment  of  the  subject,  but  already  the  desire  to  interest 
has  assumed  prominence,  and  the  fable  proper  is  followed  by  a  mass  of 
sentences,  anecdotes,  &c.  The  work  contains  one  hundred  and  twenty- 
two  dialogues  not  divided  into  books.  The  work,  as  Greesse  (p.  303)  shows, 
cannot  be  earlier  than  the  middle  of  the  XIV  century.  The  writer,  as  a 
glance  at  the  list  of  authors  cited  will  show,  was  familiar  with  the  whole 
range  of  mediffival  literature,  including  the  classic  authors  popular  at  that 
time.f  He  does  not  seem  any  more  acquainted  tlian  Cyril  with  the  great 
Oriental  collections  of  fables  as  such,  although  separate  fables  from  the 
Pantsohatantra  may  have  reached  him  through  western  channels,  asGrsesse 
states,  p.  304.  J  Instead  of  the  lialf  dozen  fables  in  Cyril's  work  which 
may  be  compared  with  those  of  other  collections,  Nicolaus  Pergamenus 
offers  a  rich  field  for  the  student  of  comi>arative  storiology,  if  we  may  coin 
a  convenient  word.  The  absorption  of  Oriental  elements  into  literature 
from  oral  tradition  had  ali*eady  begun,  and  from  literature,  as  we  shall  see 
later  on  in  this  article,  these  elements  were  to  return  again  to  the  people,  and 
thus  the  process  was  to  be  repeated  over  and  over  again  until  we  are  no 
longer  surprised  at  the  marvelous  diffusion  of  mediaeval  stories.  §  An  English 

thereupon  descends  from  the  tree  and  Is  devoured);  vli,  12  =  111,  4 ;  111,  17  =  ill,  11. 
His  other  references  are  incorrect.  We  huve  noticed  the  following:  La  Fontaine, 
il,  19  =  i,  18, 16  (sllRhtly) ;  II,  11  =  1. 18 :  ix  4  =  li,  14  (cp.  ili,  13).  The  edition  of  La 
Fontaine  cited  In  this  article  is,  Fahltn  iniditea  des  XII;  XIII*  et  XIV  tiieles, 
et  Fable*  de  La  Fontaine  rapprochiea  de  cellea  de  toua  lea  auteura  qui  avoieiity 
avant  lui  traiti  lea  mimea  avjeia^  pricidiea  d'une  notice  aur  lea  Fabuliatea^  par  A. 
C.  M.  Robert,  2  vols.,  Paris,  1825.  This  edition  will  be  hereafter  cited  as  Robert, 
Fablea  iniditea,  or  La  Fontaine, 

♦  This  work  is  reprinted  in  Vol.  148  of  the  Stuttgart  Litt.  Vereina,  uientioned 
above. 

t  The  list  given  by  Grsesse,  p.  281,  needs  careful  revision.  The  following  are 
some  of  the  most  necessary  corrections :  Alfonsus  (that  is  Petrus  Alfonsi  Dia- 
ciplina  CleriecUia),  De  Prudentia,  122,  add  M;  add  Catholicon  90;  add  Nugia 
pMloaophorum^  23, 115 ;  add  Martialis,  108  (instead  of  109). 

X  It  may  i>erhaps  be  noted  here  that  La  Fontaine's  well-knowh  fable  of  La  La- 
tihre  et  le  Pot  au  Laxt  is  found  in  the  Dialogua  Creat.,  c.  100.  Max  M  Qller  (Chips., 
iv,  170)  gives  the  old  English  translation  of  this  version,  and  says :  *'  In  it,  as  far 
as  I  can  find,  the  milkmaid  appears  for  the  first  time  on  the  stage,"  Ac,  The 
version  in  Jacques  de  Vitry  and  Etienne  de  Bourbon,  which  will  be  mentioned 
later,  mudt  be  both  ot  them  earlier,  or  as  early,  and  it  is  probable  that  in  this 
case,  as  in  so  many  others,  Jacques  de  Vitry  introduced  the  fable  to  Europe.  A 
pleasant  account  of  the  fortunes  of  this  fable  may  be  tound  In  Hiatoire  de  deux 
Fablea  de  La  Fontaine^  leur  originea  et  leura  Pirigrinationa,  par  A.  Joly,  Paris, 
1877.    The  other  fable  is  vii,  1,  Lea  Animauz  maladea  de  la  Peate. 

{The  tollowmg  corrections  and  additions  to  Grsesse's  reterencos,  p.  304,  will 
be  of  use  to  the  student.  Refei*ences  XXXI,  XXXIV,  and  XLVI  belong  to  XXX, 
XXXIV  and  XLVII,  respectively;  add  XL  III,  Panii,  256;  the  references  to 
XXXVI  and  XL  are  Incorrect ;  of  the  various  references  given  to  XLVI  (should 
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translation  of  the  IHal.  Great,  was  published  about  1517  and  reprinted  in 
a  limited  edition  in  1816. 

The  third  work  to  be  mentioned  in  this  connection  is  the  well  known 
Oesta  Romanorum.  We  do  not  propose  in  this  limited  space  to  approach 
the  still  vexed  question  of  the  date  and  nationality  of  this  &mous  work.* 
Its  importance  is  not  great  in  the  abstract,  the  number  of  stories  valuable 
for  the  CulturgeschichU  of  the  middle  ages  is  small,  but  the  part  the  work 
has  played  in  the  transmission  of  a  vast  body  of  classical  and  Oriental  tales 
is  enormous.  Already  the  morality  has  been  swallowed  up  in  the  story, 
and  the  aim^is  to  amuse  under  the  pretext  of  instruction.  Other  similar 
collections  will  be  noticed,  later  out-growths  of  the  homiletic  compilations, 
but  the  Oe»ia  Romanorum  stands  alone,  an  independent  and  original  col- 
lection, the  earliest  Occidental  effort  to  throw  off  the  shackles  of  purely 
ecclesisistical  entertaining  literature.  The  three  collections  which  we  have 
just  briefly  considered  are  the  only  ones  intended  for  the  edification  of  the 
general  reader,  and  it  is  only  the  third  which  reveals  a  growing  taste  that 
before  long  was  satisfied  by  Boccaccio  and  the  French  fabliaux,  or  by 
such  purely  secular  collections  as  the  Italian  Cento  NotelU  antiehe.  The 
mass  of  material  at  the  disposal  of  the  collector  in  the  XIII  and  XIV  cen- 
turies was  enormous,  besides  the  vast  compilations  of  legends  in  the  VUae 
Patruni  and  Legenda  Aurea,  there  were  the  relics  of  classical  lore,  and  the 
new  fiood  of  Oriental  fiction,  both  written  and  oral.  In  additipn  to  all 
this,  a  tendency  now  shows  itself  to  collect  anecdotes,  etc.,  of  famous 
contemporaries.  Much  of  the  above  material  would  have  perished,  and 
certainly  the  circle  of  its  influence  would  have  been  comparatively  nar- 
row, had  not  a  new  need  made  itself  felt,  and  a  new  market,  so  to  speak, 
been  opened  for  these  wares. 

The  duty  of  public  preaching,  which,  at  first  was  reserved  for  the 
bishops,  was  extended  later  to  the  priests,  but  it  was  for  a  long  time  a 
privilege  jealously  guarded  and  restricted  to  comparatively  few.     The 

be  XLVII)  La  Fontaine,  vil,16.  Is  alone  correct;  to  LXXXIX  add  Oesta  Rom,,  29; 
to  XCIII,  Schluss,  add  GetUa  Rom.,  103;  the  references  to  C  arc  to  three  different 
stories:  I  "Bird  In  the  hand,"  Oesta  Rom.,A67;  Klrchhof,  Iv,  34;  II  "Dog  let- 
ting go  meat  for  reflection  In  water,"  Paull,  426;  111  "2xz  Laitiire  et  le  Potau 
Lait,''  La  Fontaine,  vll,  10,  Klrchhof,  i,  171 ;  the  reference  to  CI.  Oeata  Rom,,  108, 
i«  incorrect:  both  references  to  C  VI  are  Incorrect;  of  those  to  CVIII,  Oeata 
Rom.,  140,  Is  Incorrect,  as  Is  also  La  Fontaine,  v,  21 ;  to  CX  (cp.  xllv),  La  Fon- 
taine, 111,  9,  Is  incorrect;  CXII  contains  two  fables:  I  "  Colombo!  et Milv^*  and 
II  "Town  and  Country  Mice,"  to  I  belongs  Klrchhof,  7,  146.  to  II  Klrchhof,  1, 
62,  and  La  Fontaine,  J,  9,  erroneously  releri-ed  to  CXIII ;  to  CXVIl  add  La  Fon- 
taine, 111,9 ;  to  CXVIII,  Oesta  Rom.,  53,  Instead  of  52,  other  references  are  incor- 
rect; finally  to  CXXIl  add  Fetrus  Alfonsl,  p.  83,  ed.  Schmidt,  and  Oesta  i2om.,8L 
•  It  should  seem  that  little  remained  to  be  done  after  Hermann  Oesterley^s 
masterly  edition  (Berlin,  1872),  but  the  results  of  his  painstaking  Investigations 
are  chiefly  negative.  It  may  be  Impossible  to  determine  its  nationality,  but  it 
seems  as  If  more  light  ml|i;ht  be  thrown  on  its  age  and  mode  of  compilation. 
The  results  of  Oesterley's  studies  are  given  to  the  English  reader  in  the  Intro- 
duction to  the  Early  English  Versions  of  the  Gesta  Romanorum  (Early  Eng- 
lish Text  Soo.  Extra  Series,  xxxill,  1879). 
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foundation  in  the  XIII  century  of  the  two  great  orders  of  Dominicans  and 
Franciscans,  the  {ormeT,  par  excellence  the  ordopradicatorum,  gare  an  enor- 
mous impulse  to  preaching  and  quite  changed  its  character.*  The  monks 
of  these  orders  obeyed  literally  the  words  of  the  Founder  of  Christianity, 
and  went  into  all  the  world  and  preached  the  Word  to  every  creature. 
The  popular  character  of  the  audiences  modified  essentially  the  style  of  the 
preaching.  It  was  necessary  to  interest  and  even  amuse  the  common 
people,  who,  as  we  have  incidentally  shown,  were  becoming  accustomed 
to  an  entertaining  literature  more  and  more  secular,  and  who  possessed 
moreover  an  innate  love  for  tales.  It  is  chiefiy  to  this  fondness  for  stories 
and  to  the  preachers'  desire  to  gratify  it  that  we  owe  the  great  collections 
of  which  we  are  about  to  speak.  In  the  composition  of  the  mediaeval  ser- 
mon, which  had,  moreover,  a  certain  fixed  form,  the  stories,  or,  to  give 
them  the  name  they  then  bore,  and  which  we  shall  use  hereafter,  exempla, 
were  reserved  for  the  end,  when  the  attention  of  the  audience  began  to 
diminish.f  The  value  of  these  exempla  for  awakening  the  attention  and 
instructing  the  people  is  everywhere  conceded,  t  These  stories  are  some- 
times as  long  as  the  rest  of  the  sermon,  sometimes,  when  they  refer  to  a 
well-known  recital,  they  merely  quote  the  title  or  a  few  words  of  the  be- 
ginning. The  use  of  exempla,  properly  speaking,  is  rare  before  the  XIII 
•century  (L.  de  la  Marche,  p.  276),  and  was  apparently  first  introduced  as  a 
principle  by  Jacques  de  Vitry.  This  eminent  prelate  and  scholar  was  born 
in  the  early  part  of  the  last  half  of  the  XII  century,  and  took  his  name 
either  from  the  village  of  Vitry  on  the  Seine  near  Paris,  or  from  a  town  of 
the  same  name  on  the  Marne  in  Champagne.  He  studied  in  Paris  fh>m 
1180-90,  and  became  a  presbyter  parochialis  at  Argenteuil  near  Paris.  In 
1210  he  went  to  Brabant  and  became  a  canon  at  Villebrouck  and  after- 
wards at  Oignies,  where  he  was  the  intimate  friend  of  the  enthusiast, 
Mary  of  Oignies,  whose  life  he  wrote  after  her  death  in  1213.  From  1210- 
1217  he  preached  the  crusade  against  the  Albigenses,  and  took  part  in  the 

*  The  relative  importance  of  these  orders  may  be  inferred  from  the  faot  that 
ot  two  hnndred  and  sixty-one  French  preachers  of  the  XIII  century  ninety- 
one  were  Dominicans  and  forty-five  Franciscans ;  see  Aubertin,  ii,  p.  306,  n.  3. 

fin  fine  vero,  debet  uti  exemplis,  ad  probandam  quod  intendit,  quia  familia- 
ris  est  dootrlna  exemplaris,  Alan  us  de  Insulis,  Summa  de  arte  prasdicatoria^  oap. 
I,  ed.  Migne,  p.  113. 

X  Herolt  in  the  Prologue  to  his  PrompltLarium  Ezemplorum  says :  "  Utile  et  ez- 
pediens  est  viroe  predicationls  offloio  preditos  proximorum  salutom  per  terras 
disoarrendo  qoserentes  exemiHis  abundare.  Hsec  exempla  facile  intellectu  oapi- 
■antor  et  flrmlter  memorise  imprimuntar  et  a  multls  libenter  audiuntur.  Le- 
gimus  enim  prinoipem  nostrum  Dominioum  ordinis  prsedfoatorum  fundato- 
rem  hoc  feoisse.  De  eo  quidem  scribitur  quod  ubicumque  oonversabatur  edifl- 
catoriis  efflaebat  sermonibus,  abundabat  exemplis  quibus  ad  amorem  Christ! 
sseouli  ve  oontemptum  audientium  animos  provocabat/*  Ettenne  de  Bourbon 
in  the  Prologue  to  his  treatise,  says:  **Quia  autem  ad  hec  suggerenda  et  inge- 
renda  et  imprlmenda  in  humanis  cordibus  maxime  valent  exempla,  que  mazl- 
me  emdlant  simplicinm  hominum  ruditatem,  et  faciliorem  et  longiorem 
ingerant  et  imprimunt  in  memoria  tenaoitatem.'* 
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expedition.  After  the  capture  of  Narbonne  in  1217  he  was  made  Bishop 
of  Accon  (Acre)  in  Palestine,  where  he  remained,  taking  an  important  part 
in  the  crusades.  In  1227  he  returned  to  Rome,  and  between  1228-80  was 
made  a  cardinal  and  Bishop  of  Tusculum  by  Gregory  IX,  who  employed 
him  on  several  missions.  He  was  offered  the  patriarchate  of  Jerusalem, 
but  refused  it,  and  died  at  Rome  in  1240.*  He  is  chiefly  known  by  his 
Hiitaria  orientalU  which  extends  from  622-1218.  We  are,  however,  espe- 
cially interested  in  his  sermons.  We  have  seen  above  that  he  was  an 
enthusiastic  preacher  of  the  Albigensian  crusade,  and  Etienne  de  Bourbon 
says  of  him  :  **Vir  sanctus  et  litteratus  *  *  *  prsedicando  per  regnum 
Franciee  et  utens  exemplis  in  sermonibus  suis,  ade6totam  commovit  Fran- 
ciam,  qu6d  non  putat  memoria  aliquem  ante  vel  post  sic  novisse."  His 
printed  sermons  (Antwerp,  1575)  are  what  are  technically  known  aa 
Sermones  de  tempore  et  Sanctis,  and  are  distinguished  from  the  mass  of  ser- 
mons of  that  day  by  the  use  of  less  scholastic  argument  and  more  exam- 
ples borrowed  from  history  and  legend.  His  unpublished  sermons  (8er- 
manee  tmlgares)  are,  as  L.  de  la  Marche  says,  literally  crammed  with  stories, 
and  constitute  a  treasure  house  which  succeeding  preachers  have  pillaged, 
often  without  any  acknowledgment.  L.  de  la  Marche  says,  p.  276,  that  each 
sermon  contains  three  or  four  exempla  in  succession.  The  more  simple  and 
common  the  audience  the  more  prodigal  he  is  of  his  stories.  He  says  him- 
self,  in  his  preface :  '*  The  keen  sword  of  subtle  argumentation  has  na 
power  over  the  laymen.  To  the  knowledge  of  the  Scriptures,  without  which 
one  cannot  take  a  step,  must  be  added  examples  which  are  encouraging, 
amusing  and  yet  edifying.  Let  us  lay  aside  the  pagan  fables  and  poetry 
which  do  not  afford  any  moral  instruction  ;  but  let  us  open  the  door  to  the 
maxims  of  the  philosophers  which  express  useful  ideas  ♦♦♦♦♦♦ 
The  inexperienced  who  blame  this  mode  of  preaching  do  not  suspect  the 
profit  it  may  produce  ;  for  our  part  we  have  tried  it."  He  then  continues 
relating  how  he  excited  the  attention  of  his  hearers  :  "  Such  an  example," 
he  says,  ** seems  dull  when  read,  which,  on  the  contrary,  will  be  very 
pleasing  in  the  mouth  of  a  skillful  narrator."  f 

♦See  HisCoire  liUiraire  de  la  France^  XVIII,  309  etzeq.^  Gnesae,  Lehrbiieh  einer 
mliffemeinen  LiterdrgeschicfUe,  11.  Bd.,111.  Abth.,  11.  H&lfte,p.  1058,  and  Gcedeke  In 
OrterU  und  Occident,  1.  Ml. 

t  L.  de  La  Marche,  op.  cit.  pp.  276-277,  who  adds :  '*  Les  extralta,  les  reproduc- 
tions dlverses  qal  farent  taltes  desesoBuvres  presquelmmedfatement  prouvent 
oomblen  son  idto  eut  de  succte.  k  quel  point  elle  s*  adaptalt  aax  besoins  des 
popalatlont*."  It  was  for  a  long  time  sapposcil  that  Jacqaes  de  Vltry  was  the 
aathor  of  a  Speculum  Exemplorum  (see  Gcedeke,  op.  cit.  p.  542) ;  this  Is  not  the 
ease,  his  exempla  are  foand  In  his  Inedited  sermons.  It  is  greatly  to  t>e  wished 
that  L.  de  la  Marche  who  has  so  ably  edited  Etienne  de  6ourt>on  would  do  the 
Mune  for  Jacques  de  Vltry,  whose  importance  tor  the  dilTusion  of  popular  tales 
Is  greater  than  that  ot  any  writer  we  shall  haTC  occasion  to  mention  in  the  pres- 
ent article.  How  much  this  writer  was  used  by  other  preachers  will  appear  when 
we  consider  later  Etienne  de  Bourbon's  obligations  to  him.  Gcedeke  in  the  arti- 
ele  at>ove  cited  mentions  another  case  of  wholesale  t>orrowlng,  that  ot  the  monk 
Johannes  Junior  In  his  Scala  eoeli. 
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Jacques de  Vitry  was  followed  by  Etienne  de  Bourbon,  whose  collections 
will  be  examined  later  In  detail,  and  other  writers  of  this  period  recom- 
mend the  frequent  use  of  exempla,*  The  abuses  which  arose  from  the  ex- 
eessiye  use  of  exempla  were  great,  and  the  Council  of  Sens  in  1628  forbade 
under  the  pain  of  interdict  "  those  ridiculous  recitals,  those  stories  of  good 
wives  {aniUs  fabulas)  having  for  their  end  laughter  only."t  These 
iocempla  at  first  were  probably  collected  by  each  preacher  for  his  own  use, 
then  the  collected  sermons  of  such  celebrated  raecGrUeurs  as  Jacques  de 
Vitry  offered  an  inexhaustible  magazine  for  several  generations.  Finally 
special  collections  of  these  exempla  were  made  for  the  express  purpose  of 
aiding  the  preacher,  and  it  is  to  these  and  similar  collections  that  the  re- 
mainder of  this  article  will  be  devoted.  The  wealth  of  material  can  be  in- 
dicated but  incompletely  in  the  limited  space  at  our  command,  and  we 
shall  therefore  select  as  illustrations  a  few  typical  works  from  the  various 
classes  into  which  the  literature  of  the  subject  may  be  divided.  In  the 
first  place  stand  the  collections  containing  exempla  alone,  arranged  either 
alphabetically  or  topically.  We  shall  make  use  of  one  of  each  class,  viz., 
the  Pramptuarium  Exemplarumy  and  the  Speculum  Exemplarum,  and  refer 
briefly  to  later  imitations  in  the  modern  languages  of  these  collections. 
In  the  second  place  come  treatises  for  the  use  of  preachers,  containing 
stories  systematically  arranged,  but  forming  only  a  part  of  other  homi- 
letic  material.  Three  of  these  works  will  demand  our  attention  :  Etienne 
de  Bourbon,  De  Septem  Danis  ;  Peraldus,  Summa  Virtutum  et  VUiarum ; 
and  Bromyard,  Summa  Praedicantium.    A  third  source  of  exempla  is  to 

*  L.  de  la  Marche,  p.  277,  cites  Humbertus  de  Romania,  De  Eruditione  praedica- 
torum.  Bibl.  M&x.  Pat.  xxv,  433.  We  have  examined  all  the  similar  treatises  at 
oar  disposal,  saoh  as  Alanus  de  Insulls,  Summa  de  arte  praediccUoria  ;  Petms 
Cantor,  Verbum  AbbrevicUum^  and  Gulbei*t  de  ^fogent  Liber  quo  erdine  Sermo 
fieri  debecU^  and  only  In  the  first  named  work  have  we  found  a  brief  reference  to 
exempla  which  we  have  cited  above. 

tL.de  la  Marche,  p.  278.  The  reader  will  recall  Dante*s  passionate  outbreak 
a^nst  the  preaching  of  his  day  (Paradise,  xxlx,  103-120,  LrongfeUow*s  transla- 
tion) : 

Florence  has  not  so  many  Lapl  and  Blndi 

As  fables  such  as  these,  that  every  year 

Are  shouted  from  the  pulpit  back  and  forth. 

In  such  wise  that  the  lambs  who  do  not  know, 

Come  back  from  pasture  fed  upon  the  wind, 

And  not  to  see  the  harm  doth  not  excuse  them. 

Christ  did  not  to  His  first  disciples  say, 

"  Go  forth,  and  to  the  world  preach  idle  tales." 

But  unto  them  a  true  foundation  gave ; 

And  this  so  loudly  sounded  from  their  lips, 

That,  In  the  warfare  to  enkindle  faith, 

They  made  of  the  Evangel  shlelds'and  lances. 

Now  men  go  forth  with  Jests  and  drolleries 

To  preach,  and  if  but  well  the  people  laugh. 

The  hood  putTs  out,  and  nothing  more  is  asked. 

But  in  the  cowl  there  nestles  such  a  bird, 

That,  if  the  common  people  were  to  see  it. 

They  would  perceive  what  pardons  they  oonfide  In. 
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be  found  in  collections  of  sermons  made  for  the  benefit  of  idle  or  ignorant 
preachers.  Two  of  these  collections  will  be  examined :  the  sermons  of 
Herolt,  already  mentioned  as  the  author  of  the  Promptuarium,  and  those 
of  Pelbartus  of  Themesvar ;  and  finally  a  brief  reference  will  be  made  to 
the  class  of  expository  works  of  which  one  of  the  most  celebrated,  Hol- 
kot,  Super  Sapientiam,  may  stand  as  an  example. 

The  author  of  the  Promptiuvriam  Exemplorum  was  Johannes  Herolt,  a 
Dominican  monk  of  Basel,  who  fiourished  during  the  first  half  of  the  XV 
century.*  He  whimsically  called  himself  DUeipuXuB,  and  his  works  are 
generally  cited  under  that  name.  He  himself  explains  it  as  follows  at  the 
end  of  Xh^Mrmones  de  tempore:  "Finiunt  sermones  collecti  ex  diversis 
sanctorum  dietis  et  ex  pluribus  libris.  Qui  intitulantur  sermones  discipul! 
quod  in  istis  sermonibus  non  subtllia  per  modum  magistri,  sed  simplicia 
per  modum  discipuli  conscripsi  et  collegi."  Nothing  is  known  of  his 
life.  Besides  the  works  we  have  already  mentioned  he  left  a  collection 
of  sermones  super  epistolas  dominicdUs,  EntdUorium  Vitas,  a  Quadrtgesi" 
male  and  a  work  on  the  Albigensian  war.  The  Promptuarium  be- 
gins with  the  usual  apologetic  prologue  from  which  an  extract  has 
been  given  above,  then  follow  six  hundred  and  thirty-four  exempila 
with  references  to  two  hundred  and  eighty-three  contained  in  the 
sermons.  This  large  mass  of  stories  is  arranged  alphabetically  by  topics, 
e.  g.  Abstineniia,  Accedia,  Adulterium,  Amieitia,  Acqua  benediet€t,  BapHS' 
mus,  etc.,  and  reference  is  also  facilitated  by  a  copious  index.  Before  ex- 
amining the  collection  in  detail,  it  may  be  well  to  consider  briefly  its 

*  Scanty  notices  ot  bim  will  be  found  in  Fabricius,  Bib,  IcU.  med.  (Florence,  18SS), 
sub  verb,  Discipulus^  Gnesse,  Lehrbiush  einer  Liter  Argeaehichte,  ii,  2, 1,  p.  109,  Cruel, 
p.  480,  and  Val.  Schmidt  in  his  edition  of  the  Ditciplina  CleriecUit^  Berlin,  1827,  p. 
90,  note  3.  The  date  of  the  composition  of  his  sermons  Is  given  in  Sermo  LXXXV 
{in  Dominica 9eeunda pott  o^avas  Trinitatis):  a  Chritto  atUem  transcusti mrU miile 
quadrigenti  decern  et  octo  anni,  but  in  the  VI  of  the  Sermones  de  SanetU^  be  men- 
tions as  heretics,  Huss,  Jerome,  and  Procopius,  the  latter  of  whom  did  not 
assume  the  leadership  of  the  Hussites  until  1424,  and  was  not  killed  until  14S4  In 
the  battle  of  Bcsmischbrod.  This  discrepancy  can  easily  be  explained  on  the 
supposition  that  Herolt  inserted  in  his  collection  his  earlier  sermons,  and  either 
forgot  to  change  the  first  date  or  purposely  left  it  (Cruel,  p.  480).  The  collection 
was  probably  published  between  143&-40,  and  this  will  also  be  the  date  of  the 
J^omptuarium,  as  constant  reference  is  made  to  it  in  the  sermons  and  vice 
versA^  and  its  object  was  undoubtedly  to  afford  the  preachers  who  used  the  ser- 
mons, a  wider  rani^e  of  exempla.  We  do  not  know  whether  any  edition  of  the 
J^omptuarium  appeared  separate  from  the  sermons,  but  imagrine  not.  The 
enormous  popularity  ot  the  work  (Including  both  in  one)  may  be  seen  by  a 
glance  at  Hain  and  Panzer.  The  former  mentions  twenty-nine  editions  with 
place  and  date,  and  seven  without,  before  1500;  the  latter,  fifteen  editions  after 
the  above  date.  The  edition  cited  in  this  article  is  Argentine,  1485,  M.  Flaoh, 
fol.  (Hain,  No.  8505).  It  contains  the  sermons  which  will  be  mentioned  later, 
the  Promptuarium,  and  a  collection  of  miracles  of  the  Virgin,  filling  thirty-one 
pages.  There  Ih  an  old  French  translation  of  the  Promptuarium,  Fleur  det  Cfom- 
mandemente  de  Dieu,  Rouen,  1496,  Paris,  1525,  1536, 1539,  and  a  later  arrangement 
by  another  Dominican,  Aug.-Vind.,  1728,  4to,  Discipultu  Redivivua,  etc.,  eoUeda 
a  Bonav.  Elers,  Ord.  Pr, 
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sources,  for,  as  can  well  be  imagined,  such  a  collection  could  only  be  a 
compilation,  nor  does  the  author,  as  we  have  seen,  make  any  claim  to 
originality.*  Herolt  himself  mentions  the  following :  Arnoldus  (Geilhoyen 
d6  Boterodamis,  author  of  GnotosolUus  sive  Speculum  canscienttae)  ;  Beda 
iOesiis  Anghrum) ;  Caesarius  Heisterbacensis  (Dictlogus  Miracularum)  ; 
Oregorious  (Gregory  I,  Dialogi) ;  Gregorius  Turonensis ;  Gulielmus 
{Thomas  Cantinpratensis,  Liber  de  apibus) ;  Gulielmus  Lugdinensis  (Peral- 
<lus,  whose  Summa  virtutum  et  vitiorum  will  be  examined  later)  ; 
Historiie  Britonum  (Geoffrey  of  Monmouth) ;  ffistoria  ecdeeiastica ; 
Holgot  (Robert  Holkot  whose  Liber  super  Sapientiam  will  be  examined 
later)  ;  Hugo  de  St.  Victor ;  Isidorus ;  Jacobus  de  Vitriaco  (Jacques  de 
Vitry)  ;  Liber  de  donis  (Etienue  de  Bourbon,  to  be  mentioned  hereafter)  ; 
Petrus  de  St.  Amore  ;  Petrus  Cluniacenses  ;  Vincentius  (of  Beauvais,  Spe- 
eulum  historiale)  ;  Viridarius  ;f  Vitae  Batrum  and  Zosimas.^  To  this  list 
may  be  added  Jacobus  de  Voragine  whose  Legenda  aurea  is  frequently 
used  without  acknowledgment,  and  some  Oriental  sources  which  will  be 
mentioned  later.  The  ecclesiastical  character  of  Herolt's  collection  is  evi- 
dent at  a  glance.  The  compiler  gathered  his  material  largely  from  a  few 
writers  like  Caesar  of  Heisterbach,  and  does  not  draw  upon  his  own 
experience  like  Etienne  de  Bourbon.  There  are  only  two  or  three 
&blcs,  and  but  few  traces  of  the  earlier  Oriental  collections.  The  Bis- 
4siplina  cLericalie  contributes  four  stories :  M.  67  =  ed.  Schmidt,  p.  106 ; 
S.  5  =  Schmidt,  p.  46  ;  V.  13  =  Schmidt,  p.  51 ;  Sermones  de  tempore, 
120  =  Schmidt,  p.  86.  There  are  other  Oriental  elements  as  we  shall 
afterwards  see,  one  may  be  mentioned  here,  the  story  in  Barlaam 
and  Josaphat,  c.  29,  which  furnished  Boccaccio  with  a  well-known  tale 
(Dec.  iv,  introduc),  is  found  in  Herolt,  L.  24.  We  shall  relegate  to  the 
notes  a  few  widespread  stories  in  order  to  show  the  value  of  the  work  for 
the  diffusion  of  popular  tales,  and  proceed  to  characterize  briefly  the  more 
original  part  of  the  work.g  Of  original  historical  anecdotes  there  is  scarcely 

• 

•  Fabrioius  gives  a  very  Incomplete  list  of  Herolt^s  sources,  wblch  la  somewhat 
increased  by  Mans!  in  the  Florentine  edition  of  1868. 

t  We  are  not  acquainted  with  this  work,  but  the  Speculum  exemplorum  cites  a 
work,  Viridarium  tanetorum  ex  Menaeit  Graecarum  tranalatum.  We  must  con- 
fess  and  deplore  our  distance  from  a  large  library  ot  reference,  which  prevents 
our  settling  some  doubtful  points  in  the  present  essay,  the  materials  for  which 
are  drawn  almost  exclusively  Irom  our  own  private  library.  Our  thanks  are, 
however,  due  to  the  library  ot  the  Auburn  (N.  Y.)  Theological  Seminary  which, 
with  the  utmost  liberality,  put  at  our  disposal  its  copy  of  Mlgne*s  Patrologia. 

tot  the  above,  Arnoldus,  CsBsarius,  Gregory,  Gulielmus  (Cantinpratensis),  and 
the  VUas  Pairum  furnish  about  two  hundred  exempla  or  nearly  one-third  of  the 
whole. 

{A.  13  B(Pauli,SeO);  A.  15  (G««to  Rom.  188);  A.  18  (Paul!,  93) ;  B.  ^{Gesta  Rom. 
45);  C.  88  {C^eHa  Rom,  48);  C.  39(£«^.  aurea  142);  C.  40  (Paull,  278);  D.  3  (Paull, 
548) ;  £.  5 (Paul!,  140) ;  E.  6  (Wright's  Latin  Stories,  65) ;  B.  12  (  Wendunmuth  5, 127) ; 
F.  S  (Paul!,  301);  F.  6  (Pauli,  683);  F.  15,  16  (Pauli,  436);  F.  17  (Paull,  435);  J.  16 
(Paull,  60S);  1. 88  (Pauli, ^7) ;  I.  38  (Pauli,  129) ;  I.  39  (Paull,  507) ;  I.  40  (Pauli,  226) ; 
1.41  (Panli,  118);  I.  43  (Pauli.  125);  I.  43  (Pauli,  124).  I.  44  (Pauli,  186);  I.  49  (La 
Fontaine.  Bk.  I.  7) ;  L.  3  (Pauli,  337) ;  L.  21  (  Wendunmuth  I.  220) ;  L.  85  (Pauli,  385); 
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an  instance  (A.  6 ;  P.  123, 124).  Comparatively  little  can  be  learned  of  the 
fashions  of  the  day,  a  rubric  so  fall  and  extensive  in  Etienne  de  Bourbon. 
In  the  eighty -thiid  Sermo  de  Temp,  (De  superbia  veeiium),  the  long  trails 
of  the  ladies  of  that  time  are  bitterly  censured,  and  a  story  told  which  is 
probably  taken  from  Caesar  of  Heisterbach  (Dial.  V,  7,  cp.  Kaufhiann'g 
OaeeariuB  von  Heisterbach,  j?te,  Aufl.  Coin,  1862,  pp.  40,  41,  114).  The  re- 
mainder of  the  stories,  4.  e,,  those  which  may  be  regarded  as  original,  so 
far  at  least  as  no  source  being  cited — are  the  ordinary  monliish  tales,  of 
which  there  must  have  been  an  enormous  mass  in  circulation,  and  of 
which  the  best  idea  may  be  formed  by  a  perusal  of  Caesar  of  Heisterbach's 
Dialogue  Miracvlorum  (ed.  J.  Strange,  Cologne,  1851.  2  vols.)  From  this 
hasty  survey  we  see  that  Herolt's  worli  does  not  possess  the  interest  and 
value  we  should  expect.  It  gives,  it  is  true,  a  very  complete  picture  of  the 
low  intellectual  level  of  preacher  and  congregation,  and  so  far  is  impor- 
tant, but  it  fails  to  reproduce  the  society  of  the  day  as  is  so  vividly  done  in 
Etienne  de  Bourbon,  for  instance.  The  most  valuable  part  of  Herolt's 
collection  is  what  he  borrowed  from  others,  and  to  which  he  gave  a  wider 
circulation,  and  this  constitutes  his  chief  interest  for  the  student  of  com- 
parative storiology. 

The  Piromptuarium,  as  wc  have  seen,  was  an  appendix  to  the  author's 
collection  of  sermons  and  intended  to  be  useil  in  connection  with  them. 
It  was  not  long  before  some  one  conceived  the  idea  of  making  an  indepen- 
dent collection  of  exempla  whicli  could  be  used  with  any  of  the  numerous 
sermon-books.  The  most  famous  of  sucli  independent  collections  is  the 
Sp^ulum  Exemplorum.*  Tlie  author's  name  and  countr}'  arc  unknown, 
but  from  internal  evidence  he  seems  to  have  been  from  the  Low  Countries 
or  the  adjacent  German  provinces.  Tlie  {lopularity  of  his  work  led  a  Jesuit 
of  Duaci,  Johannes  Major,  to  remake  the  book  by  casting  it  into  an  alpha- 
betical form  and  by  a  very  free  handling  of  the  contents.  He  terms  his  work 
Magnum  Speculum  Exemplorum,\  and  justifies  this  name  in  his  prefiuM;  by 
saying  it  sur}>asscs  all  previous  collections  in  the  number  of  its  exempUi, 
which  tlie  compiler  stales  to  be  thirteen  hundred  and  seventy -five.  The 
source  of  the  story  is  always  given  at  the  end,  and  there  is  an  attempt  at  a 
bibliography  of  similar  cH)llections.  The  growing  scientific  spirit  of  the  day 
is  ver}'  amusingl}^  illustrated  in  the  preface,  wliere  an  a[)ology  is  made  for 
the  apparently  incredible  cluiracter  of  some  of  the  stories,  which,  however, 

M.  S(Paali,  81,  90) :  M.  17  (  M'endunmuih  I,  966) ;  M.  18  (Paul!,  135);  M.  22  {Ubro  de 
loM  Enxemptos.ii:  Romania^  No.  28.  p.  497):  M.  3D  {Gttta  Rom.,  273) ;  M.  08  ( Getta 
Rom.  202);  0. 12  (Pauli,  31H) ;  o,  13  (Pauli,  31S);  O,  U  (Pauli,  317) ;  O.  23  ( ITendtiv*- 
mM/A7, 17i;P.2(Pau1(.  471):  P.  4  (PauII,  471);  S.  10(Wright'a  Latin  Stories,  84) ;  T. 
5  (Pauli.  2H1) ;  T.  8  (  Wenduumuth  2. 137,  La  Fontaine  Kk.  VIII,  2) ;  T.  9  (  Wendw^ 
mu/A  2,137.1:  V.14  ^Pauli,  11>:  V.  41  (Pauli,  306 >;  Y.  4  (Pauli,  663 >? 

•The  first  edition  was  printed  at  Daventcr.in  Holland,  In  1481  rHain,  No.  14915), 
then  followed  editions  of  Cologne,  1485,  strasburg,  14S7-9(M45-()7,  and  Hagenao, 
1507-12-15-19. 

t  Duacl,  ie05-7 ;  Antwerp.  Ifl07:  Cologne.  1611-72.  Our  copy  Is  DuacI,  1007.  We 
have  not  been  able  to  procure  a  copy  of  the  orifrinal  work. 
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if  closely  examined,  will  be  seen  to  be  possibly  true,  e,  g,,  the  story  of  the 
obstinate  woman  thrown  into  the  water,  who  could  not  speak  but  moved 
her  fingers  to  represent  a  pair  of  scissors — here  the  collector  naively  adds : 
"Potuit  enim  daemon  cuius  rabiosd  ilia  foemina  praeda  erat,  ipsius 
articulos  in  eam  formam  composuisse. "  The  increasing  secular  character 
of  these  works  is  indicated  by  another  passage  in  the  pre&ce:  "Deinde 
si  qua  incredlbilia,  vel  fabulosa,  vel  tantum  ad  ciendum  risum  efflcta 
▼identur,  qualia  paucissima  sunt,  solum  in  navigiis,  vehiculis,  mensis 
Tel  iucundis  congressibus  narranda  serventur."  The  scope  of  the  work 
has  been  enlarged,  it  is  no  longer  addressed  exclusively  to  preachers, 
but  to  the  "prudens  concionator,  cathecista  vel  narrator."  We  think 
we  can  also  notice  a  distinct  advance  in  the  character  of  the  stories; 
more  historical  incidents  are  introduced,  and  the  number  of  puerile 
monkish  stories  is  much  smaller.  Our  space  will  not  allow  us  to  exam- 
ine in  detail  this  vast  compilation  ;  many  of  the  stories  in  the  Pramptua- 
Hum  are  to  be  found  in  it,  and  it  must  have  served  to  spread  many  stories  at 
a  time  when  the  taste  for  the  older  collections  was  rapidly  diminishing.*  This 
18  perhaps  the  most  appropriate  place  to  describe  several  collections  in  the 
vulgar  tongues,  which,  so  for  as  their  scope  goes,  are  purely  secular.  We 
mention  these  works  here  rather  than  in  connection  with  the  Gesta  Roma- 
novum,  because  they  seem  to  us  more  appropriately  classed  here  by  their 
form.     They  are  alphabetical,  or  arranged  topically  for  convenience  of  ref- 

*  A  work  similar  to  the  Speculum  Exemplar  um  is,  A.  Davroult,  Soc.  Jes.,  Jitores 
€xemplorum,  in  quo  Pidet  Oatholiea  poene  innumeriM  et  exemplis  sanctorum^  et 
vivorum  iUustrlum  probcUitHmia  conJirmcUur.  Colonise,  '1656,  1686,  4to.  Other 
works  of  this  class  might  be  mentioned  here,  but  wo  will  merely  call  the  atten- 
tion of  Bcholan  to  two  collections  of  medieval  moralized  tales  described  by  the 
Vice-President  of  the  Boyal  Irish  Acidemy  in  a  paper  read  before  that  body, 
April  10, 1888,  and  entitled,  '*  On  two  Collections  of  Mediauval  Moralized  Tales," 
by  John  K.  Ingram,  LL.D.,  F.  T.  C.  D.,  Dublin,  1882.  These  collections  are  found 
in  MS8.  belonging  to  the  Diocesan  Library  of  Derry.  The  first  is  in  two  parts, 
one  containing  exempla  arranged  topically ;  the  other  is  arranged  in  alphabeti- 
cal order,  **and  the  subjects  are  illustrated  not  by  stories  or  anecdotes,  but  by 
sentences  quoted  apparently  from  various  authors."  The  second  Is  entitled, 
/Speeuium  9(ve  lumen  laycorum.  The  arrangement  is  alphabetically  by  topics. 
I  cannot  do  better  than  quote  Dr.  Ingram's  account  of  the  sources  used  by  the 
compiler.  **  The  materials  of  the  work  are  borrowed  from  a  great  variety  ot 
authors.  The  classical  writers  of  antiquity  are  but  little  quoted  ;  there  are  ref- 
erences to  Aristotle— some  ot  whoso  works  were  known  through  Latin  versions 
—to  Cicero,  Horace,  Valerius  Maximus,  and  Seneca.  But  the  sources  on  which 
^the  compiler  has  drawn  most  largely,  are  the  writings  of  St.  Augustine,  espe- 
cially the  De  CHviiate  Dei,  the  Hittoria  Tripartita  of  Cassiodorus,  the  Dialogues 
of  St.  Gregory,  the  collection  known  as  Vitas  PcUrum^  the  curious  treatise  en- 
tiled  Barlaam  and  JoaapfuU,  various  Lives  of  Saints,  the  Disciplxna  Cleriealia  ot 
Petms  Alfonsns,  and  the  works  of  St.  Isidore  of  Seville,  of  Bede,  ot  Jacobus  de 
Vltrlaoo,  of  Peter  of  Clugny  (otherwise  known  as  Peter  the  Venerable),  and  of 
Jacobus  de  Voragine,  author  of  the  Legenda  Aurea,  *  *  *  Some  of  the  narra- 
ttvee  appear  to  have  been  taken,  not  ftt>m  bonks,  but  ftom  popular  rumor  or 
timdltlon,  commencing  as  they  do  with  Fertur  simply.  In  the  morallzations 
very  large  use  Is  made  of  the  Old  and  New  Testament,  with  the  text  of  which 
the  compiler  seems  to  have  been  thorougly  familiar.** 
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erence.  They  are,  of  course,  all  outgrowths  of  the  same  spirit,  but  the 
works  now  under  consideration,  we  think,  owe  more  to  the  distinctively 
ecclesiastical  collections  than  to  the  Gesta  Romanorum,  In  1860,  I>on 
Pascual  de  Gayangos  edited  for  Rivadeneyra's  BibUoteea  de  Auiore%  A- 
panoles,  a  volume  (No.  51)  of  EscrUovM  en  prosa  arUeriore$  ail  siglo  XV, 
pp.  447-542  of  which  contain  M  Libra  de  los  Enxemplos,  an  alpha- 
betical collection  of  three  hundred  and  ninety -five  stories.  As  the  stories, 
however,  begin  with  C  {OonfeeBio  devota  debet  esse  et  lacrymosa)  it  is  evi- 
dent that  the  first  part  of  the  collection  is  wanting.  This  loss  was  repaired  by 
A.  Morel-Fatio  who  discovered  the  missing  stories,  seventy-one  in  number, 
and  published  them  in  the  Romania,  vii,  pp.  481  «<  seq.  The  compiler  was  a 
certain  Clemente  Sanchez,  Archdeacon  of  Valderos,  in  the  diocese  of  Leon.* 
His  chief  sources  are  the  DiecipUna  ClericaHs,  which  he  has  incorpor- 
ated almost  entire  in  his  work,  Vitae  Patrum,  Dialogues  of  St.  Gregory,  and 
Valerius  Maximus.  The  four  fVirnish  nearly  one  quarter  of  the  whole  num- 
ber of  stories.  About  twenty  are  taken  from  the  Geeta  Romanorum^  or,  at 
least,  are  found  in  that  collection ;  many  others  are  taken  from  the  Legenda 
Aurea,  and  mcdissval  chroniclers.  Tlie  number  of  stories  referring  to  Greek 
and  Roman  history,  or  taken  from  classical  sources  is  noteworthy.  Each 
story  is  preceded  by  a  Latin  title  which  is  translated  in  a  Spanish  distich 
which  follows,  and  generally  rhymes.  The  second  of  the  alphabetical 
collections  in  a  modern  tongue  is  in  the  dialect  of  Catalonia,  and  was 
made  prior  to  the  XV  century,  or  in  tlie  ciirly  years  of  the  samcf 
The  first  volume,  all  published  at  present,  contains  three  hundred  and 
seventy  stories,  ranging  firom  A  to  K.  The  stories  are  preceded  by  a 
Catalan  title  (not  alphabetical)  which  usually  mentions  the  source, 
then  follow  short  Latin  titles  arranged  alphabetically.  The  principal 
sources  are  :  Jacques  de  Vitry,  Vitae  PtUrum,  Caesar  of  Heisterbach,  Heli- 
nand,  Valerius  Maximus,  Petrus  Alfonsi,  Etienne  de  Bourbon,  Legenda 
AurMt,  St.  Gregory  and  Petrus  Damian us.  These  alone  furnish  two  hundred 
and  forty-five  stories,  and  afford  a  very  clear  idea  of  the  general  character 
of  this  collection.  X 

We  have  thus  traced  rapidly  this  curious  bmnch  of  our  subject.  Origin- 
ally merely  an  appendix  to  a  collection  of  sermons,  then  forming  an  inde- 
pendent work  by  themselves,  but  still  with  the  purpose  of  furnishing  the 
preacher  with  entertaining  matter  for  his  homilies,  these  stories  finally 

*  See  Romania^  loc.  cit.,  and  NIc.  Antonio,  Bib.  hisj^,  vetus^  11,  906. 

iReeull  de  EzimplU  e  Miracles^  Oeates  e  Fhulea  e  altres  ligendea  ordenade*  per 
A-B-C,  Irelet  de  un  manuscriten  pergami  del  ttegle  XV^  ara  per  primera  voUa 
ettampadea  (no  place  or  date,  In  tact,  Barcelona,  1881,  A.  Verdaguer). 

\  Some  extracts  from  a  collection  ot  edifying  stories  found  in  a  Portuguese 
MS.  of  the  XIV  century  have  recently  been  published  by  J.  Cornu  in  the  jBo- 
mania^  xi,  pp.  381-390.  The  stories,  twenty-four  in  number,  are  drawn  Irom  the 
Bible,  St.  Gregory,  the  Vitae  PcUrum^  etc.  No.  9  is  the  famous  parable  of  the 
Friends  in  Need(Barlaam  and  Josaphat,  cap.  IS,  see  Oeata  Rom.  ed.  Oesterley, 
cap.  238).  The  stories  are  not  alphabetically  arranged,  and  no  hint  is  given  of  the 
extent  of  the  original  work. 
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became,  in  their  more  modern  dress,  a  pastime  by  no  means  unprofitable,  for 
besides  introducing  secular  elements  into  entertaining  literature,  they  con- 
tributed to  prepare  the  ground  for  the  Revival  of  Letters  by  diffusing  some 
remnants  of  classical  lore.  The  general  question  of  the  bearing  of  these 
collections  upon  the  subject  of  the  diffusion  of  popular  tales  will  be  consid- 
ered at  the  conclusion  of  the  present  article. 

We  have  now  to  direct  our  attention  to  the  class  of  treatises  for  the  use 
of  preachers  containing  exempla  systematically  arranged,  but  forming  only 
a  part  of  other  homiletic  material.  In  many  respects  the  most  interesting 
and  valuable  work  of  this  class  is  the  Tra^atiis  de  diver m  materiis  praedi- 
cainUbtis,  ardincUis  ei  distinctis  in  septem  partes,  secundum  septem  dona  Spirt' 
tus  sancU  et  eorum  affechis,  currens  per  distinctiones  mcUeriarum,  per  causas 
et  effectus,  refertus  auctoritatibus  et  rationibus  et  exemplis  diversis  ad  edifica- 
tumemp&rtinentibus  animarumf  by  Stephanus  de  Borbone,  usually  cited  as 
the  Liber  de  Bonis  (in  the  BecuU  de  Eximplis  as  Libre  de  Dono  Timoris  for 
a  reason  which  will  hereafter  be  apparent).*  The  author  of  this  work  was 
careftil  to  conceal  his  name,  and  designates  himself  in  the  prologue  simply 
as :  "  Ego,  frater  S.,  in  ordine  Fratrum  Praedicatorum  minimus."  From 
a  brief  notice  in  the  Seriptores  or  dints  prcsdicatorum  (1, 184),  it  appears  that 
the  author  was  a  certain  Stephanus  de  Borbone  (Etienne  de  Bourbon), 
bom  at  Belleville-sur-Sadne  (department  of  the  Rhdne).  a  member  of  the 
Dominican  order,  who  died  about  1261  in  a  monastery  of  his  order  at 

.  *  Coplons  extracts  from  the  above  work  have  been  published  under  the  title, 
Anecdote*  hiatoriquea^  lAgendea  et  Apologues  tiris  du  reeueil  inidit  d^ Etienne  de 
Bourbon^  dominioain  du  XIII*  sitele,  publiis  pour  la  Sociiti  de  VHiatoire  de 
Pranee  par  A.  Leooy  de  la  Marcbe,  Paris,  1877.  The  plan  of  the  edition  is  thus 
stated  by  the  editor  In  his  Introduction,  p.  xxv :  *^0n  ne  trouvera  pas  uon  plus 
idletexte  integral  de  tout  le  volumineux  manuscrit d*£tienne  de  Bourbon; 
mals  on  y  trouvera  du  molns  un  texte  pur,  et  plus  que  des  exti*aits.  J'avals  k 
fidre  un  volume  de  documents  hlstoriques ;  J*al  done  pris  tout  ce  qui  pouralt  In- 
t^resser  rhistoire,  o*est-^dire  la  plus  grande  et  la  meilleure  partle  de  Touvrage, 
et,  pour  alnsi  dire,  samoelle.  £n  un  mot,  J'al  laiss^  de  c6\6  les  reflexions  mo- 
rales, les  i)a88age8  de  I'Ecriture  et  le  commentuire  thtfologique,  n'en  gardant  que 
06  qui  4tait  indispensable  pour  falre  com  prendre  le  plan  et  la  pensde  de  Tauteur, 
pour  rattaoher  ensemble  sa  longue  s^rie  d'examples,  dont  Je  ne  pourais  songer 
a Iptervert-ir  rordre.  Quant  &  ces  examples  eux-m6me8,J*ai  dtl  en  supprimer 
^alement  un  bon  nombre,  qui  auraient  gross!  inutilement  et  d^mesur^ment  ce 
volume.  Told  la  r^gle  g^ntfrale  que  J*ai  suivie  &  oet  dgard :  tout  ce  qu'Etienne 
araoonte  de  viau  ou  de  auditu^  c'est-^dire  ce  qui  s*est  pass^  de  son  temps,  et  les 
falts  ant^rieurs,  authentiques  ou  Idgendaires,  dont  11  a  reoueill^  un  rtfclt  oral, 
tout  oela  a  €iA  soigneusement  conserve ;  les  traits  emprunt&}  par  lui  k  d^autres 
^orivains,  ordinairement  d^sign^,  c'est-&  dire  la  partle  de  son  reeueil  qui  n'est 
pas  v^ritablement  orig^nale,  ont  6U  sacriflds.  Je  n^ai  fait  que  de  rares  excep- 
tions, oommand^es  par  des  raisons  sp^ciales.  Alnsi,  Je  n'ai  pas  cru  devoir  re- 
jeter  les  citations  de  certains  auteurs  contemporains  de  n6tre,  et  dont  les  dorlts 
sent  pen  on  point  oonnus ;  les  historlettes  assez  nombreuses  tirdes  de  la  collec- 
tion de  Jacqnes  de  Vitry,  par  example,  ne  pouvaient  qu*aj outer  un  attrait  de 
plus  a  r^dltlon.**  The  notes  to  the  separate  stories  are  not  as  full  as  might  be 
desired,  and' some  of  the  most  interesting  parallels  have  been  overlooked ;  some 
additions  to  these  notes  will  be  given  when  we  consider  the  contents  of  the 
work. 
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Lyons.  Farther  details  are  Airnished  in  his  work  itself  (L.  de  La  Marches 
pp.  iv.  et  Beg.),  He  studied  at  the  University  of  Paris,  and  relates  some  in- 
teresting stories  of  student  life  (c.  860).    He  probably  entered  the  order  of 
St.  Dominick  at  Lyons,  where  he  became  well  acquainted  with  the  Wal- 
densian  heresy.    Like  most  of  his  order,  he  became  a  missionary,  and 
preached  the  crusade  against  the  Albigenses,  as  L.  de  la  Marche  8ay% 
probably  at  the  time  of  the  expedition  of  Louis  VIII,  in  1226.     He  was 
made  an  inquisitor  by  the  Pope,  and  gives  many  curious  anecdotei  about 
his  way  of  dealing  with  heretics.    His  long  life,  for  he  must  have  been 
nearly  seventy  at  his  death,  was  spent  in  the  discharge  of  the  busy  duties 
of  his  office,  which  took  him  on  frequent  missions,  some  of  which  have  left 
their  traces  in  his  work.   One  of  the  objects  of  the  book,  like  those  already 
mentioned,  was  to  furnish  preachers  with  exsmpla.    These  he  does  not 
give  separately,  and  in  alphabetical  order,  but  incidentally  in  the  course 
of  a  treatise  on  the  seven  gifts  of  the  Holy  Ghost  (Isaiah  xi.  2,  8)  :  Timor, 
Pietcu,  Seientia,  Fartitudo,  Consilium,  Intelleetus,  and  Sapientia,  whence 
the  usual  title  Liber  de  Septem  Bonis*    Each  of  the  seven  parts  is  divided 
into  tUuli,  these  again  into  chapters.     Unfortunately,  the  learned  author 
was  overtaken  by  death  in  the  midst  of  his  fifth  division  (^Contilium), 
In  the  prologue  he  conscientiously  cites  his  authorities,  and  an  interesting 
list  it  is,  giving  an  excellent  idea  of  the  state  of  learning  at  that  day. 
The  editor  notices  the   comparatively  few   classic   authors   cited ;   on 
the  other  hand,  Etienne  de  Bourbon  was  perfectly  acquainted  with  the 
whole  range  of  mediaeval    theology,   and   borrowed   freely  from    the 
exempla  contained  in  the  sermons  of  Jacques  de  Vitry.      The  editor 
roughly  divides  the  exempla  in  Etienne  de  Bourbon  into  two  classes : 
First,   those  taken    from  previous  writers,   historical  works,   sacred  or 
profane,  theological  compilations,  lives  of  the  saints,  legends,   poetry, 
fables,   etc. ;  secondly,   those  borrowed  from  events  contemporaneous 
with  the  author,  from  his  own  recollection  or  that  of  his  friends,  and 
from  traditions  communicated  to  him  by  word  of  mouth.  We  shall  follow, 
in  the  main,  these  divisions  and  mention  first  those  stories  which  have  no 
historical  value,  but  are  of  importance  for  comparative  storiology,  indica- 
ting by  means  of  his  initials  those  which  are  borrowed  from  Jacques  de 
Vitry. 

First,  fables  and  apologues  :  No.  43,  f  the  son  who  bit  off  the  nose  of  his 
father  who  had  trained  him  up  so  badly  that  he  ended  his  life  on  the  gal* 
lows  (Pauli,  No.  19)  ;\  No.  225  (J.  de  V.),  the  traveler  and  the  viper 

•  The  MS.  1196(1  by  Leooy  de  la  Marche  for  his  edition  Is  that  of  the  BibL  N<mL, 
/ends  lot.  15,970.  The  work  is  reprodnced  in  a  mutilated  form  In  other  M88, 
mentioned  by  the  editor,  p.  xxli.  These  contain  Kouerally  mere  ritunUt  not  ex- 
tending  further  than  the  first  division  of  the  subject  (de  dono  TimorU)  henoe 
the  title  applied  to  the  work  in  the  Catalan  collection  above  mentioned. 

t  These  numbers  refer  to  the  divisions  introduced  by  the  editor  for  oonven- 
ienoe  of  reference,  and  which  generally  correspond  each  number  to  one  exempla, 

XJn  order  to  economize  space,  we  refer  where  possible  to  the  oorrespondliisr 
stories  in  Pauli,  Schimp/  und  Ernst,  Stuttgart,  Litt.  Ver.,  Bd.  85,  and  Kirohhors 
Wendunmuth,  same  series,  Bde.  95-99.  These  two  works  are  edited  by  Harmaiin 
Oesterley,  who  has  added  the  most  exhaustive  references  to  each  story. 
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(E[iTchhof  7,  73 ;  ^Esop  ed.  Furia  CXXX  ;  La  Font,  vi,  13)  ;  No.  271  (J. 
de  y .),  the  milk-maid  and  the  pot  of  milk  (Kirchhof  1,  171 ;  La  Font,  vii, 
10;  Max  Mfiller,  Chips,  iv,  170;  Joly,  Deux  Fables,  etc.,  p.  91)  ;  No.  291, 
the  mule  boasting  of  his  descent,  **  the  horse  is  my  grandfather ''  (cp.  La 
Font  vi.  7 ;  DiacipUna  cleriealis,  ed.  Schmidt,  p.  41 ;  Pauli,  No.  170 ; 
(Kirchhof  4,  188)  ;  No.  297  (J.  de  V.),  the  bat  pretending  to  be  a  bird  (La 
Font,  ii.  5 ;  Aesop  ed.  Furia,  CXXV)  ;  No.  375,  True  and  Untrue,  the 
apes  tear  to  pieces  the  one  who  tells  them  the  truth  (Pauli,  No.  381 ;  Phae- 
tots,  app.  24 ;  Robert,  Fable*  inSd,  ii,  547) ;  No.  376,  lion,  wolf,  and  fox 
dividing  prey ;  wolf  takes  better  part,  and  lion  tears  off  the  skin  of  his 
head,  the  fox  when  asked  who  taught  him  to  make  a  better  division,  re- 
plied, "  He  to  whom  you  gave  a  red  cowl  **  (Kirchhof  7,  24)  ;  No.  409  (J. 
de  v.),  the  cobbler  and  the  rich  man  (Barchhof  2,  137  ;  La.  Font.  viii.  2)  ; 
No.  451  (J.  de  Y . ),  the  old  man  and  his  two  mistresses,  one  pulls  out  his 
white  hairs,  the  other,  his  black  ones  (Elirchhof  6,  67  ;  Aesop  ed.  Furia, 
CXCIX) . 

The  following  list  embraces  all  the  legends  and  stories  of  general  inter- 
est :  Ko.  37,  legend  of  the  Knight  in  the  Chapel  (Kdhler,  Jahrb.  fur  ram. 
und  eng.  lit,  vi,  826)  ;  No.  46,  archdeacon  who  killed  the  bishop  {Mvra- 
eie$  de  NoBtre  Dcmie,  Paris,  1876,  i,  101  ;  cp.  D'Ancona,  8<icre  Bappresen- 
kmani,  Florence,  1872,  ii,  445)  ;  No.  81,  the  prince  who  bought  for  much 
money  the  advice :  In  omnibus  faetis  tuis  considera  antequam  facias,  ad 
quamftnem  inde  venire  valeas  ;  which  maxim  written  on  all  the  royal  linen, 
etc,  saves  the  king's  life  by  terrifying  the  barber  who  had  been  bribed  to 
kill  him  (cp.  Oesta  Bam,  c.  103,  for  a  more  complete  version,  which  is  also 
found  in  several  Italian  popular  tales :  Gtonzenbach,  SidUenische  Marchen, 
81 ;  Gradi,  Pasqua  di  Ceppa,  p.  83) ;  No.  130,  a  version  of  the  Crescentia 
legend  (D'Ancona,  Sacre  Bappresentaz,  iii,  199)  ;  No.  143,  the  fabliau  De 
Brunain  la  vaehe  au  prestre  (M6on  iii,  25  ;  Luzel,  Legendes  chritiennes  de 
la  Betsse-Bretagne  I,  30)  ;  No.  160,  legitiniate  son  recognized  by  refusing 
to  shoot  an  arrow  at  the  body  of  his  dead  father  (  Gesta  Bam.  45  ;  Wright's 
Latin  Stories,  No.  21)  ;  No.  161,  a  version  of  Bemier's  fabliau  of  La 
Hiousse  po/rtie  (M^n  iv,  472 ;  Von  der  Hagen,  Gesammtabenieuer  ii,  p.  Iv, 
No.  48 ;  Pauli,  486)  ;  No.  168,  the  legend  of  Robert  the  Devil  (Grsesse, 
JMerargeschiMe  ii,  2,  2,  p.  628 ;  Douhet  Dictionnavre  des  Myeteres,  ad 
verb.) ;  Ko.  178,  a  version  of  the  Alexis  legend  {Gesta  Bom.  15)  ;  Nos. 
176-178,  the  legend  of  Theophilus  (D'Ancona.  op.  dL  n,  445  ;  Grsesse,  op. 
«^  ii,  2,  2,  p.  625) ;  Nos.  242-244  (J.  de  V.),  examples  of  woman's  obsti- 
nacy (Pauli  595 ;  La  Font,  iii,  16  ;  Dunlop's  Geschiehte  der  Prosadichtungen 
uebertragen  von  F.  Liebrecht,  Berlin,  1851,  PP*  207,  274) ;  No.  245,  a  long 
story  of  an  old  woman  who  makes  mischief  between  husband  and  wife 
(Kirchhof  1,  366  ;  Wright's  Latin  Stories,  100 ;  Promplua/rium  Exemp.,  M. 
17) ;  Ko.  246,  dish  of  tongues  good  and  bad  ( VUa  Aesopi,  Bromyard, 
Swnma  praedicanUum  L,  5,  5 ,  Kirchhof  8, 129  ;  a  similar  story  is  found  in 
the  Talmud,  see  Levi,  Parabole,  etc,  Florence,  1861,  p.  898,  La  Lingua)  ; 
No.  248  (J.  de  Y.),  story  of  nun  who  tears  out  her  eyes  and  sends  them  to 
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king  who  had  fallen  in  love  with  her  beauty  (this  story  is  taken  fh>m  the 
VUae  Pairum,  ed.  Lugd.  1616,  lib.  x,  cap,  60) ;  No.  298  (J  de  V.),  curiosity 
detected  by  putting  a  bird  in  a  covered  dish  (Pauli,  898)  ;  No.  881,  the 
famous  apologue  ot  the  three  rings  employed  by  Lessing  in  his  Nathan  dMr 
Weise  ( Gesta  Ram.  89)  ;  No.  838,  Jew  converted  by  seeing  the  Christian 
religion  withstand  the  evil  examples  of  its  professors  (Boccaccio,  Dec.  i, 
1,  see  M.  Landau,  Die  QueUen  des  Beeamerone,  Wien,  1869,  pp.  65,  148)  ; 
No.  889  (J.  de  V.),  man  carrying  lamb  to  market  is  made  to  believe  it  a 
dog  by  three  sharpers  (for  this  famous  Oriental  story  see  Oesterley's  refer- 
ences to  Gesta  Bom.  132.  Pauli,  632)  ;  No.  370,  the  legend  of  the  faithful 
hound  (D'Ancona,  II  Libro  dei  Sette  Savy  di  Boma,  Pisa,  1864,  p.  108,  a 
Chinese  Buddhist  version  is  given  by  S.  Beal  in  the  Academy,  Nov.  4» 
1882  (No.  548),  p.  331,  "Bedd  Gelert;"  we  shall  revert  to  this  story 
later)  ;  No.  378,  Schiller's  Der  Gang  naeh  dem  EiaenAammer  ( Gtsta  Bom. 
288) ;  No.  896,  Parnell' s  Hermit  (  Ge9ta  Bom.  No.  80,  this  legend  has  also  be- 
come a  popular  tale :  Gonzenbach,  op.  at.  No.  92 ;  De  Trueba,  Narra- 
ciones  populares,  p.  65 ;  Luzel,  op.  eit.  i,  282,  ii,  4) ;  No.  414,  treasure  in 
trunk  of  tree  {Gesta  Bom.  No.  109) ;  No.  433  (J.  de  V.),  story  of  inn- 
keeper who  used  to  tip  over  his  customers'  wine,  saying :  "Hoe  tign^ficat, 
abundandam  que  veniet  vohis,  et  bonam  fortunam.**  A  certain  pilgrim  to 
whom  this  had  been  done,  privately  opened  the  spigot  of  a  cask,  and  re- 
peated the  above  words  to  the  angry  host  (Pauli,  372 ;  Nbvelletts  di  San 
Benardinot  No«  29) ;  No.  436  (J.  de  V.).  a  woman  wishing  to  obtain  acceM 
to  a  bishop  in  order  to  demand  Justice  is  told  she  must  grease  his  hands  (in 
the  French  sense  Be  faire  graissir  la  main),  and  follows  the  injunction 
literally  (Pauli,  124)  ;  No.  460  (J.  de  V. ),  the  famous  story  technically 
known  as  the  Matron  of  Ephesus  (D'Ancona,  B  libro  dei  sette  sani}  di 
Boma,  p.  118,  Studi  di  Oritica,  Bologna,  1880,  p.  322 ;  Griesebach,  Di$ 
treulose  Witttoe,  Vienna,  1873) ;  No.  494,  the  legend  of  the  wood  of  the 
Cross  (see  A.  Mussafia,  SuUa  Ugenda  del  Ugno  deUa  Oroce,  Vienna,  1869 ; 
W.  Meyer,  Die  GeschicTUe  des  Kreuzholus  vor  Christus,  Mfinchen,  1881)  ; 
No.  502  (J.  de  V.),  the  stratagem  employed  by  Sancho  Panza  while  gov- 
ernor (Don  Quixote,  ii,  45)  to  discover  whether  a  young  man  had  done 
violence  to  a  certain  woman  (Wright's  Latin  stories.  No.  20)  ;  No.  507,  a 
tradition  (}t  Homer  who  was  forbidden  to  enter  the  king's  palace  while  he 
wore  a  mean  garb,  but  clothed  in  a  rich  dress  was  honorably  received  and 
obtained  what  he  asked  ;  instead  of  thanking  the  king  for  the  favor,  he 
thanked  his  clothes  (the  story  is  told  of  Dante,  Papanti,  Dante  secondo  la 
tradizione  e  i  novellatorit  Livorno,  1873,  p.  72.  This  story,  too,  has  become 
a  popular  tale,  and  is  related  of  the  typical  Sicilian  booby,  Qmfk,  see  Gk>n« 
zenbach,  op.  eit.  i,  258). 

Turning  now  to  the  class  of  popular  superstitions,  we  shall  find  much 
that  is  interesting  as  illustrating  the  condition  of  society  at  that  day.  The 
belief  in  the  divination  of  the  cuckoo  seems  to  have  been  widespread.  A 
story  is  told  of  an  old  woman  (No.  52),  who  heard  on  the  first  of  May  a 
cuckoo  singing  five  times,  and  believed  she  would  live  at  least  that  nam- 
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ber  of  jears  more.  On  her  dying  bed  she  refused  to  confess,  saying  it  was 
unnecessary  as  she  should  live  five  years,  and  when  she  grew  too  weak  to 
speak  she  uttered  the  sound  of  the  cuckoo  five  times,  and  finally  held  up 
her  five  fingers  and  died  (Pauli,  289).  In  regard  to  unfavorable  omens, 
Etienne  de  Bourbon  cites  a  story  from  Jacques  de  Yitry  about  a  king  of 
Castile,  who,  while  advancing  against  the  Saracens,  met  a  flock  of  crows. 
Some  of  the  soldiers  urged  the  king  to  return,  but  he  very  sensibly  said 
that  the  crows  were  not  older  than  four  years,  whereas  he  had  fought 
more  than  twenty  against  the  Saracens,  and  knew  more  about  the  way  to 
fight  them  than  the  crows  did.  He  advanced  and  beat  his  enemies  (No. 
353).  In  another  story  (No.  355),  from  the  same  source,  an  innkeeper  de- 
tained a  countryman  in  his  tavern  by  making  a  noise  with  a  bladder  which 
the  latter  said  was  a  bad  omen.  Fortune-tellers  flourished  then  as  now — 
one  had  a  house  divided  into  several  parts,  in  one  of  which  he  received 
those  coming  to  consult  him,  but  overheard  from  an  adjoining  part  what 
they  said  among  themselves.  The  inquirers  were  then  led  by  a  round- 
about way  to  that  very  part  where  the  diviner  addressed  them  by  name, 
and  answered  their  questions  (No.  357).  Another  fortune-teller,  an  old 
woman,  sent  her  son  to  steal  the  cattle  of  a  rich  peasant  who  lived 
at  some  distance,  and  tie  them  to  a  tree  in  the  forest.  The  owner  was 
then  told  by  the  son  that  in  a  certain  town  there  was  a  good  fortune-teller, 
who  could  inform  him  where  his  cattle  were.  This  the  old  woman  did,  and 
earned  great  fame  thereby  (No.  358).  The  most  interesting  story  of  this 
kind,  however,  is  one  describing  an  event  of  which  Etienne  himself  was 
an  eye-witness  (No.  360).  We  give  it  in  his  own  words  :  "  When  I  was  a 
student  in  Paris,  on  Christmas  Eve,  while  our  companions  were  at  Vespers, 
a  certain  notorious  thief  entered  our  lodging,  and  opening  the  room  of  one 
of  our  comrades,  carried  away  several  volumes  of  law  books.  When  the 
owner  wanted  to  use  them  after  the  holiday,  he  found  they  were  gone,  and 
hastened  to  the  fortune-tellers  (malificos).  After  many  had  deceived  him, 
one  conjured  up  some  evil  spirits  and  made  the  student  look  into  a  mirror, 
in  which  he  saw,  among  other  things,  that  a  certain  comrade  of  ours,  a 
relative  of  his,  and  whom  we  believed  the  most  honest  of  our  number,  had 
stolen  his  books.  The  owner  accused  him  of  the  theft  not  only  among  the 
students,  but  also  among  his  friends.  When,  however,  the  aforesaid  thief 
had  stolen  some  other  things,  and  had  been  detected,  he  took  refuge  in  the 
heltrj  of  a  church,  and  told  every  one  who  asked  him,  what  he  had  stolen, 
and  where  it  was.  After  some  students  who  lived  near  us  had  discovered 
in  this  way  a  wallet  (mantica),  which  had  been  stolen,  the  one  who  had 
lost  his  law  books  reluctantly  consented  to  go  to  the  thief,  and  inquire 
aboat  them.  The  thief  told  him  when  and  where  he  had  stolen  them,  and 
designated  the  dwelling  of  the  Jew  to  whom  he  had  pawned  them,  and 
where  the  owner  found  them."  Even  the  clairvoyants  of  the  present  day 
have  their  oonnterparts  in  the  old  women  who  had  the  dresses  or  girdles 
of  the  sick  brought  them,  in  order  to  divine  the  diseases  of  the  owners 
(No.  963).    Those  were  also  the  days  of  witchcraft  (No.  364,  866,  367), 
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and  the  Wild  Huntsman  whose  band  was  known  as  famiXia  AUegiUni  vul- 
ga/riter  ^el  Arturi  (No.  365).*  Many  anecdotes  of  this  kind  came  to  the 
knowledge  of  Etienne  while  searching  for  heresy  in  the  south  of  France. 
It  is  to  his  credit  that  he  did  not  put  much  confidence  in  these  absurd 
stories,  although  fortunately  he  deemed  them  worthy  of  preservation. 
We  have  already  mentioned  the  story  of  the  faithful  hound,  Bedd  Ge- 
lertp  which  is  of  Oriental  origin,  and  is  found,  for  instance,  in  the  Seven 
Wise  Masters.  After  giving  a  version  of  this  story,  which  has  become  in 
several  places  a  local  legend,  Etienne  proceeds  to  say  that  the  dog  was 
considered  a  martyr,  and  its  grave  was  visited  by  the  sick  just  like  the 
shrines  of  wonder-working  saints.  Sick  children  especially  were  brought 
to  the  place,  and  made  to  pass  nine  times  through  an  aperture  formed  in 
the  trunks  of  two  trees  growing  over  the  hound's  grave,  while  various 
Pagan  rites  were  performed,  and  the  child  was  finally  left  naked  at  the 
foot  of  the  tree  until  two  candles  an  inch  long  were  consumed.  Etienne, 
by  virtue  of  his  office  as  inquisitor,  had  the  dog  exhumed,  its  bones  burnt, 
and  the  grove  cut  down  (No.  370).  In  this  connection  we  may  mention 
the  dances  which  incur  the  writer's  ire.  He  says  the  devil  is  the  inven- 
tor, guide  and  advocate  of  the  dancers  (No.  461),  and  adds  that  there 
once  appeared  to  a  certain  holy  *  man  the  devil  in  the  shape  of  a  little 
Ethiopian  standing  over  the  woman  leading  the  dance,  and  guiding 
her  about  as  he  wished,  and  leaping  over  her  head  (ibid).  Etienne  de- 
rives the  origin  of  dancing  from  the  worship  of  Apis  (i&id),  and  nar- 
rates several  examples  in  which  dancers  were  punished  by  the  floor 
breaking  through  under  them,  and  the  church  in  which  they  were 
performing  this  incongruous  act  being  struck  by  lightning  (Nos.  461^-63). 
These  dances  in  the  church,  or  rather,  before  it,  and  in  the  neighboring 
cemetery  are  frequently  mentioned  by  our  author.  In  Roussillon  the  feast 
of  the  patron  saint  was  celebrated  by  the  young  people  making  and 
mounting  a  wooden  horse,  and  dancing  in  the  church  and  cemetery  (No. 
194).  Sometimes  the  officiating  priest  was  disturbed  by  these  dances,  and 
came  out  and  broke  them  up  very  unceremoniously,  as,  for  instance,  a 
certain  Master  Stephanus  de  Cudo  (Cudot),  who,  when  he  could  not 
otherwise  stop  the  throng,  seized  the  peplum  of  the  leader,  a  tnajoriisa  of 
the  town,  and  pulled  it  off  together  with  all  her  hair  and  the  ornaments  of 
her  head  (No.  275),  a  not  unlikely  proceeding  as  we  shall  see  in  a  moment 
Luxury  in  dress  has  always  been  a  favorite  subject  of  denunciation  fh>m  the 
pulpit,  and  some  of  Etienne's  stories  prove  that  there  is  a  greater  permanence 
in  fashion  than  we  usually  imagine.  Blond  hair  seems  to  have  been  as  popu- 
lar in  the  XIII  as  in  the  XIX  century,  and  the  length  of  ladies'  trains 
seemed  then  an  invention  of  the  devil.  We  have  just  seen  how  a  priest  put 
an  end  to  a  dance  by  pulling  oft  the  leader's  mantilla,  and  with  it  herfUse 

*  A  counterpart  to  this  myth  is  that  of  tho  bonnes  choaes^  or  boneMozea  (see  L  de 
ia  Marohe's  note  to  No.  97),  women  who  supposed  that  they  accompanied  at  night 
Diana  or  Herodlas  mounted  on  certain  beasts  and  traveraed  wide  spaces  of  the 
earth  and  air. 
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hair — an  incident  that  occurs  more  than  once  in  Etienne's  pajces.  One 
Palm  Sunday,  while  the  procession  was  passing  the  window  of  a  wealthy 
clerk,  a  pet  monkey  descended  by  its  chain,  and  snatched  off  the  wig  of 
an  old  woman,  and  then  climbed  back  displaying  his  trophy  in  great  glee, 
Etienne  happening  to  be  in  the  procession  when  this  occurred  (No.  274). ♦ 
Painting  the  fiice  was  likewise  common  and  liable  also  to  shameful  detec  • 
tion,  as  where  a  mountebank  filled  his  mouth  with  water  and  blew  it  into 
the  painted  face  of  a  woman  with  a  result  that  can  easily  be  imagined  (No. 
279) .  A  more  delicate  trick  was  that  of  a  magnate  who  made  a  hole  in  a 
cushion,  and  blew  the  feathers  in  the  face  of  a  lady  sitting  near  him  ;  when 
she  discovered  the  feathers  sticking  to  her  face  she  tried  to  rub  them  off, 
but  only  made  matters  worse,  until  at  last  she  looked  like  an  image  that 
had  undergone  repairs,  **  ad  modum  imaginis  reparcUe**  (No.  280).  The 
pointed  shoes  of  this  period,  as  well  as  the  women's  long  trains,  were 
&Torite  resorts  of  the  devil.  A  woman  who  had  been  dancing  for  some 
time  could  not  move  her  feet  for  several  days,  at  last  they  cut  off  the  points 
of  her  shoes,  and  out  came  the  devil  with  a  noise,  and  the  woman  re- 
covered (No.  281).  Etienne  repeats  (No.  282)  a  story  of  J.  de  Vitry's. 
who  says  a  certain  holy  man  once  saw  the  devil  laughing,  and  asked  him 
the  reason.  He  was  told  that  one  of  the  devil's  companions  was  accus- 
tomed to  ride  about  on  a  lady's  train,  and  when  she  lifted  her  dress  at  a 
muddy  spot  the  devil  fell  off  into  the  mire.f  The  costliness  and  weight 
of  women's  girdles  or  belts  also  called  for  reproof.  They  were  made  of 
iron,  silk,  silver  or  gold,  and  adorned  with  precious  stones  ;  some  were  or- 
namented with  the  figures  of  lions  and  dragons,  and  birds  wrought  in  gold 
and  silver,  the  workmanship  of  which  was  more  costly  than  the  material. 
They  were  so  heavy  that  the  wearers  would  refuse  to  carry  in  penance 
about  their  waists  an  equal  weight  in  lead  or  iron.^ 

Our  space  will  not  permit  us  to  examine  at  equal  length  the  class  of  his- 
torical anecdotes  or  those  related  by  Etienne  as  an  eye-witness.  A  very 
complete  and  vivid  picture  of  society  might  be  drawn  from  this  work  :  the 
schools,  the  streets  of  Paris,  the  open-air  preaching,  the  crusade  against 
the  Albigenses,  Saint  Louis  and  his  cnisade,  in  short,  the  civil,  ecclesias- 
tical, and  militar}'  life  of  the  day  are  unrolled  before  us,  while  the 
theologian  or  church  historian  will  find  valuable  materials  in  Etienne's  de- 
tailed account  of  the  heresies  of  that  time  (pp.  290-314). 

*Bourgain,  La  Chttire  fran^»e^  p.  12.  n.  4,  cites  the  following  passage  from 
Hiunies  de  Saint- Victor,  which  will  illastrate  the  above  exemplum:  '^(Slmlam) 
que  licet  villissimum  et  turpissimum  et  horrenduni  sit  animal,  tamen  hea! 
maxlxne  cleriei  in  suis  domibus  hano  habere  et  in  suis  fenestris  ponere  solent, 
nt,  apud  stultos  qui  pertranseunt,  per  ejus  aspectum  gloriaoi  Huarum  divitiarum 
Jactilent.'* 

tCsBsar  of  Heisterbach,  Dial,  Mirac.  v.  7,  says  that  an  honest  citizen  of  Mainz 
saw  a  multitude  of  devils  on  the  train  of  a  lady  of  that  city.  *'  They  were  small 
as  mice,  black  as  Ethiopians,  laughing  and  clapping  their  hands  and  Jumping 
about  like  flsh  In  a  net.'* 

X  Tot  further  details  of  this  kind  see  L.  de  la  Marche,  La  Chair  e  franqaiae^  pp. 
404,412. 
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The  second  work  of  the  class  of  treatises  which  we  shall  notice  is  the 
8umma  Virtutum  ac  Vitiorum  of  Gnllelmas  Peraldus,  also  a  Dominican 
and  bishop  of  Lyons.*  He  died  in  1275,  leaving  besides  the  above  work  a 
large  number  of  sermons.  The  Summa,  which  is  quoted  by  both  Herolt 
and  Etienne  de  Bourbon,  is,  as  its  name  indicates,  a  treatise  on  the  princi- 
pal virtues  and  vices,  forty  of  the  former  and  forty-one  of  the  latter  being 
considered  in  detail.  For  convenience  of  reference  the  work  is  supplied 
with  very  full  indices  and  analytical  tables  of  contents.  The  exempla  no 
longer  have  the  importance  attributed  to  them  in  the  works  we  have 
already  cited,  and  when  they  are  used  for  purposes  of  Illustration,  they  are 
given  in  a  dry,  brief  way.  For  example,  under  the  head  of  Intidia  (Vol 
ii,  p.  281),  Peraldus  cites  a  well-known  story  as  follows  :  **  Exemplum  de 
quodam  rege,  qui  concessit  cuidam  avaro  et  cuidam  invido  munus  quod 
eligerent,  ita  tamen  quod  munus  ejus  qui  posterior  peteret,  duplicaretur  : 
et  cum  uterque  differet,  pnecepit  rex  invido  ut  prius  peteret :  qui  petit  ut 
eruetur  sibi  unus  oculus,  volens  quod  proximo  eruerentur  ambo."  f 
Although  Peraldus' s  work  possesses  but  little  of  the  interest  of  the  work 
last  discussed,  it  is  still  valuable.  The  writer  was  a  learned  man,  and 
cites  not  merely  the  Christian  authors  popular  during  the  middle  ages,  but 
quotes  constantly  from  the  classics.  From  his  pages  may  also  be  gleaned 
many  details  of  medifeval  society,  i 

The  most  extensive  and  in  many  respects  the  most  valuable  of  all  the 
works  of  the  class  we  are  now  examining  is  the  SuimMh  Praedicantium  of 
John  Bromyard,  an  English  Dominican.  §  He  was  from  Herford,  and 
became  a  celebrated  theologian  and  jurist  at  Oxford.  He  was  afterwards 
professor  of  theology  at  Cambridge,  and  is  said  to  have  been  one  of 
Wiclifi  's  opponents  in  the  Council  of  London,  1382.     lie  died  in  1418, 

•The  flret  edition  Is  Cologne,  1479.  It  has  been  IrequenHy  reprinted  since;  our 
copy  is  Coloi^ne,  1629,  two  volumes,  4to. 

t  As  this  story,  wliieli  is  of  Oriental  origin  (see  Benfey,  Pantsohatantra,  i,  498, 
804),  is  found  in  three  ot  the  collections  we  are  examining,  we  have  an  oppor- 
tunity to  compare  its  treatment  by  the  various  compilers.  Herolt,  Prompt,  Ex, 
I,  33,  is  almost  as  concise:  lironiyard,  I,  (>,  19,  is  a  little  more  dilTuse;  Holkot, 
Super  Sapleniiam^  led.  XXIX^  gives  ihc  story  us  follows :  ^*  Narratur  de  quodam 
oupido  et  invido  inslmul  iter  agentibus  quod  vox  de  belovenitad  eosdlcens: 
Petat  unuH  quidquld  voluerit  et  habuerit,  sic  tamen  quod  socius  ejus  habebit 
duplum.  Fit  contraversia  quls  eorum  prius  peteret.  Tandem  invidus:  Feto,  in- 
quit,  ut  eruatur mlht  alter  oculus/^  This  story  was  always  a  very  iK>pular  one, as 
may  be  seen  by  a  glance  ut  the  long  list  of  purullels  cited  by  Oesterley  to  Paul!, 
647.  Another  story  in  Teruldus  ii,  307,  "true  son  refusing  to  shoot  arrow  at 
fikther^sdead  body,"  may  likewi.^e  be  compared  with  Etienne  de  Bourbon,  No. 
IflO  (mentioned  above),  Bromyard,  F.  5, 17,  Prompt.  Ex.,  B.  9,  and  Libro  de  Enxem- 
plot,  103  (see  also  Oesta  Rom.  ed.  Oesterly.  cap.  45). 

X  Peraldus,  too.  reproves  trains  and  long  shocM  ii,  211,  212,  215. 

^  This  worlc,  although  popular,  has  not  pussed  through  as  many  editions  as 
some  of  the  above  mentioned  work.  Tlie  following  are  all  the  editions  we  can 
discover:  editio  princ.  s.  1.  e.  a.  fol. ;  Norinberg.,  1485,  4to.  (Fubricius,  fol.);  idid., 
1618,  4to.;  Parisiis,  151H.  ito.:  Lugd.,  15,  22,  4to;  Venet,  \^\.  fol.  <Fubr.4tO):  Antverp, 
1614,  fol.    Our  copy  U  the  la>*t  nunied. 
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leaving,  besides  his  Summa  and  some  writings  against  Wiclifi,  a  work 
entitled:  Opus  trivium  sive  tractatv^  juris  civUis  et  canonid  ad  moralem  sen- 
9um  appUeoH  seeundum  ordinem  alphabeti.*  Some  idea  of  the  extent  of 
the  Summa  may  be  gained  from  the  fact  that  the  edition  of  1614  consists  of 
two  parts  containing  nine  hundred  and  seventy-one  folio  pages,  exclusive 
of  the  indices.  The  arrangement  is  the  usual  one  of  topics  alphabetically 
disposed:  nineteen  letters  (or  twenty-one,  distinguishing  i  and  u)  embrac- 
ing one  hundred  and  eighty-nine  topics  treated  in  as  many  chapters.  The 
range  of  subjects  may  be  shown  by  the  titles  under  some  of  the  letters 
taken  at  random.  We  give  all  the  divisions  of  the  letters  chosen,  naturally, 
however,  selecting  those  which  contain  fewest  chapters:  Beatudo,  bellum, 
bentfitcere,  honiUis ;  gaudium,  gloria,  gratia,  gratitudo,  gula  ;  labor,  laus, 
lex,  Itb&Tf  loquatio,  ludus,  luxuria ;  nativitas,  negligerUia,  nobilitas,  nocumen- 
tum  ;  tentatio,  testimonium,  timor,  trinitas,  tribulatio,  etc.  Each  chapter 
is  preceded  by  a  sumtnarium  of  the  sections  into  which  it  is  divided,  and 
these  sections  are  still  further  divided  into  paragraphs  or  articles.  The 
exempla  are  usually,  but  not  always,  indicated  by  the  word  exemplum  or 
its  abbreviation  in  the  margin.  The  stories  themselves  are,  as  in  Peraldus, 
generally  given  in  brief  and  dry  versions.  These  illustrative  exempla, 
which,  for  us,  constitute  the  chief  value  of  the  work,  are  very  numerous. 
Goedeke  ( Orient  und  Occident,  i,  538)  says  their  number  is  over  a  thousand, 
and  remarks  :  '*  Kaum  irgend  ein  anderes  Werk  des  Mittelalters  ist  so  reich 
an  Fabeln  und  Geschichten  als  das  seinige  (the  Summa),  und  kaum  ein 
anderes  von  dieser  Bedeutung  so  wenig  bekannt.  Wright  (Latin  Stories, 
Percy  Soc,  Vol.  viii,  p.  viii)  says:  "Perhaps  no  work  is  more  worthy  the 
attention  of  those  who  are  interested  in  the  popular  literature  and  history 
of  England  in  the  fourteenth  century,  "f  Bromyard  seldom  names  his 
sources,  but  as  Goedeke  (op,  cit.,  p.  538)  says:  "Ueberall  darf  Entlehnung 
vorausgesetzt  werden."  These  sources  are  the  whole  body  of  mediteval 
and  classical  literature  then  known  to  the  learned.  Scarcely  any  depart- 
ment of  these  two  great  divisions  is  unrepresented:  fables,  legends,  me- 
diseval  epics.  Oriental  apologues,  anecdotes  from  Roman  history,  from 
Biblical  history,  popular  jests,  etc.,  are  mingled  with  a  mass  of  references 
to  contemporary  manners  and  customs  which  render  the  work  invaluable 
to  the  student  of  mediaeval  culture.  It  is  impossible  in  our  limited  space 
to  give  even  a  brief  selection  from  Bromyard's  stories.  Those  cited  by 
Wright  will  give  those  who  do  not  have  access  to  the  original  a  fair  idea 
of  its  contents,  and  a  glance  through  Oesterley 's  references  to  Pauli,  Kirch- 
hof,  and  the  Oesta  Bomanorum,  will  show  that  Bromyard  has  absorbed 
into  his  vast  encyclopedia  most  of  the  popular  stories  of  his  day.  i 
Before  leaving  the  class  of  treatises,  there  is  one  work  which  may  be 

•  Kabriolus,  ed,  eU.,  1,  p.  263;  Gi-sesse,  ii,  2,  l',  pp,  166,  380. 

t  Of  the  one  hundred  and  forty-nine  stories  Riven  by  Wright,  over  fifty  ai*e 
taken  from  Bromyard,  and  eleven  from  the  Promptuarium  Exemplorum. 

X  Aboatone  hundred  and  fifty  of  Bromyard's  stories  are  found  in  these  oollec- 
tlons.- 
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mentioned  here,  although,  strictly  speaking,  it  is  not  a  treatise  in  the  same 
sense  as  the  works  already  described.  We  refer  to  Robert  Holcot's  Optu 
super  Sapientiam  Solamonis.^  The  author  was,  like  Bromyard,  an  BngUsh 
Dominican,  bom  at  Northampton,  and  professor  of  theology  at  Oxford, 
where  he  died  in  1349,  leaving  a  large  number  of  commentaries  on  ▼arions 
books  of  the  Bible,  the  best  known  being,  the  one  on  the  Wisdom  of  Solo- 
mon, f  This  work  consists  of  two  hundred  and  twelve  lectiotui  on  the  nine- 
teen chapters  of  the  wisdom  with  the  usual  extensive  index.  Bxempla 
properly  so-called  are  very  sparingly  used  by  the  author,  one  of  them 
(Pauli,  647),  has  already  been  given  above,  and  one  of  La  Fontaine's  most 
celebrated  fables  (Bk.  vi,  4,  "Jupiter  etle  Metayer")  is  found  in  Lectio  IX* 
On  the  other  hand,  the  work  is  a  vast  repertory  of  historical  anecdotes  em- 
bedded in  the  most  elaborate  metaphors.  A  good  example  of  Holkot'a 
method  may  be  found  in  the  Lectio  LXIV,  where  he  discusses  Chap.  V,  v. 
9-10  of  his  text,  ''  All  those  things  are  passed  away  like  a  shadow,  and  aa 
a  post  that  hasteth  by  ;  And  as  a  ship  that  passeth  over  the  waves  of  the 
water,  which,  when  it  is  gone  by,  the  trace  thereof  cannot  be  found,  neither 
the  pathway  of  the  keel  in  the  waves.''  As  there  are  three  kinds  of  sin  : 
original,  venial,  and  mortal,  so  there  are  three  kinds  of  shadows  corres- 
ponding in  shape  to  the  cylinder,  cone,  and  inverted  cone  {cfulindroyde$, 
conoydcs,  and  calathoydes).  In  speaking  of  the  simile  of  the  ship,  Holkot 
quotes  from  St.  Jerome's  epistolae,  cxv,  the  story  of  Xerxes  weeping  because 
none  of  those  he  beheld  at  a  review  of  his  army  would  be  alive  in  a  hundred 
years.  He  then  compares  penitence  to  a  ship  on  account  of  its  figure,  capac- 
ity  for  carrying,  and  possibility  of  wreck.  This  afiords  Holkot  an  oppor- 
tunity, after  citing  Job,  Boethius,  and  Gregory,  to  describe  the  Sirens  and 
Ulysses's  adventure  with  them.  His  sources  are,  as  he  states  :  Alexander  in 
BcintQlario poe9ie,X  and  Boethius,  de  Consolat,  iii.  8.  In  his  third  lecture  he 

*^^ee  llalii,  Nos.  8755-Gl.  The  llrst  edition  is  of  Cologne,  no  date,  our  copy  U  the 
third  edition  (Hain,  No.  8757) ;  Spires,  1483,  Petrus  Drach.  For  other  editions,  see 
Gnvsse.  op.  cit.  11,  2, 1,  p.  470. 

fHolcot  left  another  work  which  would  also  come  within  the  scope  of  this 
article,  but  which  we  have  not  been  able  to  procure.  It  is  the  MoralitiUes  pvl- 
ehrae  historiarum  in  umm  praediccUorum^  Venet.  1505;  Paris,  1510,  and  with  the 
lAber  Sap.,  1580.  This  work  varies  somewhat  In  the  dilferent  editions,  but  the 
original  form  seems  to  have  consisted  of  forty-seven  stories,  afterwards  ampli- 
fied to  seven ty-flve.  This  collection  \»  of  great  importance  for  the  question  of  the 
mode  in  which  the  Gesta  Romanorum  was  put  together,  and  Oesterley  in  his 
edition  of  that  work,  after  an  analysis  of  the  MoralUcUea,  says,  p.  851 :  ''  Die  Wich- 
tigkelt  dieses  Werkes  braucht  nicht  besonders  hervorgehoben  zu  werden,  ee  itt 
in  ihin  nlcht  allein  die  Quelle  vleler  Nummern  des  Gesta  Romanorum  nachge. 
wiesen,die  bisher  unbekannt  geblieben  war,  sondern  dasselbe  hatanf  die  Geetal- 
tung  unserer  Sammlung  elnen  so  entscheldenden  Kinfluss  ausgeobt^  dass 
man  die  sammtliohen  Handschriften  in  zwel  Classen  thellen  kOnnte,  deren  elne 
von  Holkot  bccinflusst  i8t,  deren  andere  aber  einen  solchen  Einflnss  nlcht 
zeigt,  uud  es  L<«t  das  ein  nicht  unwlchtiges  Moment  iQr  die  Entscheidung  der 
Frage  fiber  das  Alter  dur  Gesta  KomBUorum/* 

tThli*  is  Alexander  Neckam,  see  Leyser,  ITi»t,  Poetarum  et  PoemcUum  iiedii 
Aevi,  Halle.  1721,  p.  \m. 
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mentions  Alexander  and  the  pirate  (Oesta  Earn.  146)  ;  in  the  ninth  occurs 
the  fable  of  La  Fontaine  vi,  4,  mentioned  above  ;  in  the  fourteenth,  the 
story  of  Atalanta  (Gesta  Rom.  60),  cited  from  Ovid  ;  in  the  forty-fifth,  the 
story  of  the  two  snakes  {Gesta  Bom.  92),  cited  from  Valerius  Mazimus  (4 
6,  1) ;  in  the  seventieth,  Damocles's  sword  cited  fh>m  Macrobius,  8omn, 
Sdp.  1,  10  ( Chita  Rom,  143) ;  in  the  eighty-second,  the  poisoned  wine 
from  Frontinus,  Strateg.  2.  5,  12  ( Gesta  Rom.  88) ;  in  the  eighty-sixth 
"Judge  flayed,''  from  Helinand,  lib.  xv.  (Gesta  Rom.  29);  in  the  one 
hundred  and  thirteenth,  *' the  ring  of  forgetf\ilness  and  memory,"  from 
**magi»ter  in  TUstoriU  super  Exodus,*'  the  story  is  told  of  Moses  (Gesta 
Bom.  10,  of  the  Emperor  Vespasian)  ;  in  the  hundred  and  forty-first,  the 
etory  of  Phalaris  and  his  brazen  bull  from  Ovid  (  Gesta  Rom.  48)  ;  in  the 
one  hundred  and  seventy-fifth,  Coriolanus,  Valerius  Maximus  5,  4.  1  ( Gesta 
Bom.  187)  ;  in  the  one  hundred  and  eighty-eighth.  La  Fontaine,  vii,  1, 
Les  Animaux  malades  de  lapeste  ;  in  the  hundred  and  ninetieth,  the  legend 
of  Silvester  II  (Gerbert),  v,  Milman  Latin  Christ,  iii,  p.  220 ;  ibid,  wax 
image  of  husband  shot  at  by  wife's  lover  (Gesta  Bom.  102).  We  have 
mentioned  only  a  few  of  the  stories  most  popular  during  the  middle  ages, 
and  our  citations  can  give  but  a  feeble  idea  of  the  mass  of  historical  and 
mythological  references  to  be  found  in  Holkot. 

It  remains  finally  to  notice  very  briefiy  the  class  of  sermons  from  which 
we  have  selected  two  of  the  most  popular  collections  as  examples.*  The 
first  is  the  sermons  of  Herolt  who  has  already  been  considered  as  the 
Author  of  the  Promptuarium  Bxemplorum.  The  popularity  of  his  collection 
was  shown  by  the  large  number  of  editions  through  which  it  passed,  and 
all  we  have  now  to  do  is  to  examine  the  form  and  contents  of  the  work 
itself. t  The  sermons,  as  is  usual,  are  divided  into  those  for  the  ordinary 
Sundays  of  the  year,  de  tempore,  and  those  for  saints'  days,  de  Sanctis  ;  ot 
the  former  there  are  one  hundred  and  sixty-four,  of  the  latter  forty-eight 
From  one  to  five  sermons  are  devoted  to  a  single  Sunday  or  saint,  and 
reference  is  sometimes  made  to  other  sermons  in  the  same  collection  which 
may  likewise  be  used.  Where  several  sermons  are  given  for  one  occasion, 
they  are  considered  as  one,  and  the  method  of  division  is  continuous.  This 
•consists  in  a  rude  paragraphing  by  means  of  capital  letters.  Not  only  is 
reference  facilitated  by  an  alphabetical  index,  but  an  additional  index  is 
given  of  the  exempla  in  the  sermones  de  tempore  and  a  briefer  index  of 
the  sermones  de  Sanctis.    As  to  the  organic  division  of  the  sermons,  the 

*For  the  vast  mass  of  ineditod  material,  see  L.  de  la  Marche,  La  Chaire  /ran- 
ioise,  etc.,  table  bibliographique,  pp.  457-499;  for  printed  sermons,  Gnosse,  op.  cU. 
U,  2, 1,  pp.  152-175;  for  ooliections  of  sermons  designed  especially  for  the  use  of 
preachers,  Cruel,  op.  cit.  pp.  468-193;  for  general  riaumi  (XIV  century),  Hiat.  litt. 
de  la  France,  xxlv,  pp.  963-382. 

t  Cruel,  p.  480,  says : ''  The  most  used  work  of  this  class  (the  sermons  tor  the  use 
x>f  preachers)  are  the  Sermonei  Discipuli,  which  passed  through  thirty-six  editions 
before  1500.  How  well  known  this  work  was  is  shown  from  a  passage  in  Geiler*s 
Postils  to  the  eighth  Sunday  after  Trinity,  where  the  author  after  the  division 
of  his  subject  into  heads,  says :  Now  mark  !  you  will  find  these  things  neither  in 
Jaoobo  de  Yoragine  nor  in  Discipulo.*' 

PBOO.  AMBR.  FHTLOS.  80C.  XXI.   114.  J.      PRINTED  HAT  21,  1888. 
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author  in  the  prologue  to  the  serm,  de  Sanctis,  says  :  "  Dividendo  eundem 
sermonem  in  tres  partes.    Pria  pars  erit  de  dignitate  et  privUegiis  istius 
sancti  vel  istorum  sanctorum  et  sanctarum.     Secunda  pars  principalis  erit 
pro  informatione  hominum  simplicium  et  specialiter  ad  emendationem  suae 
▼itae.    Tcrcia  pars  erit  de  miraculis  istius  sancti  aut  illorum  sanctorum 
vel  sanctarum."  The  division  of  the  sernio  de  tempore  is  also  usually  three- 
fold, the  exemplnm  coming  last.    The  following  brief  analysis  of  one  of 
HeroU's  sermons  may  not  be  unacceptable.     Sermo  xoi,  De  innocenUlnis, 
**  Mittens  Herodes  occidit  omnes  pueros  qui  erant  in  Bethleem  et  in  omnibus 
finibus  ejus.  Matt.  ii.     Ex  quo  hodie  peragitur  festum  illorum  puerorum 
innocentium  qui  ab  iniquo  Herode  interfecti  sint,  tunc  in  present!  S^rmone 
tria  sunt  dicenda.    Primo  quod  aliqui  parentcs  suos  pueros  spiritualiter 
occidunt  sicut  Herodes  corporal  iter  occidet.     Secundo  de  solemnitate  pre- 
sentis  festi.    Tercio  exemplum."     ''There  are  six  classes  of  parents  who 
kill  their  children :  those  who  kill  the  child  yet  unborn,  those  who  love 
their  children  too  much  ("  Qui  amat  fllium  vel  filiam  super  me  non  est  me 
dignus,"  Matt,  x),  those  who  teach  them  evil,  as  dancing,  wearing  their 
rich  clothes,  painting  their  faces  and  curling  their  hair,  those  who  do  not 
punish  their  children  when  they  err,  those  who  set  their  children  a  bad 
example,  and  thus  kill  them  spiritually,  and  finally  those  who  amaas 
wealth  unjustly  in  order  to  enrich  their  offspring.     Secondly,  the  feast  of 
the  Innocents  is  to  be  observed  solemnly  for  three  reasons :  first,  on  ac- 
count of  the  time,  they  were  the  first  martyrs,  secondly,  on  account  of 
their  number,  thirdly,  on  account  of  the  place.  Thirdly,  mark  an  example 
of  those  who  do  not  correct  their  children  when  they  err.     We  read  of  a 
certain  father  who  was  accustomed  to  visit  taverns  and  games,  and  take 
his  little  son  with  him.     When  the  sou  grew  up  he  was  so  used  to  taverns 
and  games  that  he  could  not  be  kept  away  from  them,  and  after  he  had 
spent  his  own  money,  he  began  to  steal,  first  from  his  father,  then  from  his 
neighbors.     His  father  did  not  punish  him  severely,  but  gently  reproved 
him.    This  admonition,  however,  had  no  effect,  and  when  he  grew  to  be 
a  man,  he  was  caught  once  and  again  in  theft,  but  twice  was  saved  from 
the  gallows  by  a  fine.     Tlie  third  time  he  was  detected  he  was  sentenced 
to  death,  and  led  to  the  gibbet.    There  he  begged  that  his  father  might  be 
brought  to  him.     He  came  weeping,  aod  the  son  asked  him  to  kiss  him, 
and  forgive  him  the  wrong  he  had  done  him.    When  the  father  did  as  he 
was  asked,  his  son  bit  off  his  nose.    The  son  was  censured  because  twice 
his  father  had  saved  him  from  death  by  paying  a  fine,  and  would  gladly 
have  fVeed  him  a  third  time  had  he  been  able.    The  son,  however,  an- 
swered :    'I  have  acted  well  and  justly  because  he  is  the  cause  of  my 
death,  for  from  my  youth  up  he  permitted  me  to  live  according  to  my  own 
will,  neither  corrected  meat  any  time  for  the  excesses  I  committed.  *  "♦ 
At  the  end  of  the  Ixxxiv,  sermon  de  tempore  {De  gaudiis  coelt)  occurs  the 
following  beautiful  and  well  known  extmplnm  which  Mr.  Longfellow's 
readers  will  ri^cognize  as  the  story  of  Monk  Felix  in  the  Gk>lden  Legend. 

*For  parallels  see  Pauli,  19.  This  story  occtira  in  Ktienne  de  Bourbon, and 
been  already  mentioned. 
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"  Likewise  we  read  this  example  of  the  joys  of  Heaven.  A  certain  de- 
vout monk  prayed  God  to  reveal  to  him  some  of  the  sweetness  of  the 
heavenly  Joys.  One  day  while  at  prayer  he  heard  a  little  bird  singing 
sweetly  near  by.  Arising  fh>m  his  prayers  he  wished  to  catch  the  bird 
which  flew  away  before  him  to  a  wood  near  the  monastery,  and  alighted 
on  a  tree.  The  monk  followed  it  and  stood  under  the  tree  listening  to  the 
bird  which  presently  flew  away,  and  the  monk  returned  to  the  monastery 
thinking  he  had  stood  beneath  the  tree  an  hour  or  two.  When  he  reached 
the  monastery  he  found  the  door  had  been  built  up,  and  another  opened 
in  a  different  part  of  the  monastery.  Ue  approached  and  knocked,  and  the 
porter  asked  whence  he  came,  who  he  was,  and  what  he  wanted.  He  re- 
plied :  I  left  the  monastery  a  little  while  ago,  and  now  I  have  returned, 
and  it  has  been  changed.  The  porter  went  in  and  told  the  abbot,  who 
came  to  the  door  and  asked  thd  monk  who  he  was  and  whence  he  came. 
He  responded :  I  am  a  brother  of  this  monastery,  and  I  went  a  short  time 
ago  to  the  wood,  and  returned,  and  I  know  no  one,  and  no  one  knows  me. 
Then  the  abbot  and  the  seniors  asked  him  the  name  of  the  abbot  who  ruled 
the  monastery  when  he  went  out,  and  searching  the  chronicles  they  found 
he  had  been  absent  f^om  the  monastery  three  hundred  and  forty  years.  It 
was  a  great  thing  that  in  all  that  time  on  account  of  the  sweet  song  of  that 
bird  or  angel,  he  had  felt  neither  cold  nor  heat,  neither  had  hungered  nor 
thirsted.  What  then  shall  it  be  when  we  enter  heaven  and  hear  the  nine 
choirs  of  angels  singing?  "  *  In  concluding  this  very  inadequate  account 
of  Herolt's  collection,  we  cannot  do  better  than  cite  a  few  words  from 
Cruel's  appreciation  (p.  481)  :  **  The  work  was  very  copious,  and  exerted 
fh>m  the  large  number  of  its  exempla,  a  peculiar  attraction.  What,  how- 
ever, above  all,  made  it  popular  and  distinguished  it  from  earlier  collec- 
tions was  the  practical  direction  of  its  contents,  whereby  the  author  held 
himself  free  from  all  doctrinary  generalities,  and  kept  in  sight  the  con- 
crete truth  in  order  to  bring  before  the  bar  the  prevailing  faults  and  vices 
of  his  day,  and  to  examine  from  an  ecclesiastical  standpoint  the  most  vari- 
ous relations  of  civil  life.  The  editors  of  the  earliest  edition  (1476)  had 
this  especially  in  view,  when  they  remarked  in  their  concluding  words  : 
'  Huic  (autori)  applandi,  hunc  efferri  laudibus,  hunc  praedicatum  iri  mire- 
tar  nemo,  cum  certissime  constet,  inter  modernos  sermonistas  eum  in  vulgi 
Bcientia  tenere  principatum. '  In  order  to  become  acquainted  with  this 
practical  popular  side  one  needs  only  to  glance  over  a  list  of  the  subjects 
he  treated.    Superiors  and  dependents,  masters  and  servants,  manufac- 

*8ee  Von  der  Hagen^s  OesammtaberU^  xc:  Maffnum  Spec.  Exemp.,  Coelestia 
gloria,  JExemp.  riv  ;  op.  Balston^s  Kasslan  Folk  Tales,  p.  810;  Cox,  Aryan.  Myth. 
i,  418:  Baring  GouId*8  Cariouti  Myths,  1872,  pp.  92,  US.  The  following  are  some  of 
the  meet  popular  exempla  In  the  sermons ;  as  this  work  must  be  rare  in  this 
oonntry,  we  mention  where  corresponding  stories  maybe  found  in  more  accessi- 
ble ooUeoUons:  GeHa  Bam.  SO,  125,  143,  171,  215,  249;  Pauli.  19,  84,  222,  388.  398,  462; 
Kirebbof  1, 966 ;  1, 2, 50 ;  La  Fontaine  vi,  4 ;  Etienne  de  Bourbon,  43,  258,  298.  in 
the  xxl  Sermo  de  Sanctis  may  be  found  an  interesting  version  of  the  legends  ol 
Ibe  wood  ot  the  cross,  see  Meyer,  op.  eit.  p.  28. 
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turers  and  workmen,  nobility,  merchants,  Jews,  usarers,  dancing,  oathi, 
blasphemy  and  profanity,  Jesting  and  play,  falsehood,  sinful  apparel, 
superstitions,  duties  of  parents  to  children,  and  vice  v^$a,  how  one  can  sin 
in  eating,  etc." 

The  last  collection  we  shall  mention  is  that  of  Oswald  Pelbart,  osoallj 
called  Pelbartus  de  Themeswar,  a  Franciscan  monl^  fh>m  Themeswar  in 
Hungary,  who  flourished  in  the  latter  part  of  the  fifteenth  century,  and 
was  widely  known  by  his  sermons.  The  collection  bears  the  fkntastic 
title  of  Pimnerium  (orchard),  and  consists  of  sermones  de  tempore,  de  eamc- 
tie,  and  quadrageeimaUe,*  Another  work  by  the  same  abthor  is  nsoallj 
bound  up  with  one  of  the  above  collections.  It  bears  the  somewhat  mis- 
leading title  :  R)ineriHm  aermonum  de  beata  virgine  dei  genetriee  wl  SteOO' 
Hum  corothe  htate  tirginie  pro  singularum  feeticitatum  ei^udem  predicaUani' 
bus  co'iptatum.  It  is  not,  as  might  seem,  a  collection  of  sermons,  bat  a 
treatise  in  twelve  books  for  the  use  of  preachers,  and  might  perhaps  more 
pro|K'rly  have  been  mentioned  above.  The  last  part  of  the  twelfth  book  is 
devoted  to  the  miracles  of  the  Virgin.  The  sermonee  de  saneUe  nomber  in 
all  two  hundred  and  twenty-one  ;  ninety -seven  in  the  pars  hyemaUe,  and 
one  hundred  and  twenty-four  in  the  pare  eetitalie.  As  in  Herolt,  so  here 
several  sermons  are  devottnl  to  the  same  feast,  the  first  of  the  series  con- 
taining the  legend  at  the  end  of  the  sermon.  The  sermons  are  paragrafAed 
in  the  usual  way.  and  there  are  copious  indices.  The  work  no  longer  has 
an  anecdotal  character,  a  strict  analytical  method  is  pursued,  and  the 
writer  generally  confines  his  citations  to  the  Scriptures,  and  the  doctors  of 
the  Church. 

We  shall  take  leave  of  the  last  class  of  our  subject  with  a  brief  reference 
to  some  sermons  in  the  vulgar  tongue  containing  ejxmpiUi,  Thej  are  the 
sermons  of  St.  Bernardino  of  Siena,  who  died  in  1444.  and  was  canoniied 
six  vears  later.  Thus  far  onlv  ten  of  the  fortv-flve  Italian  sermons  of  St. 
BemarvUno  have  been  etiited  (Siena,  1853).  the  fxempla,  however,  to  the 
number  of  thirty-eight  have  been  extracted,  and  publbhed  bj  Franceeoo 
Zambrini.  under  the  title  :  XorelUtU,  ^etrnpi  m<yraU  e  apologhi  di  Sam  Ber- 
nirdifio  da  5iVii<i.  Bologna.  186^  (5rW/«i  di*  curioeita  UUtrarie  imsdite  0  rare 
dy  #fvW«>  xiii  >tl  xriV.  DijfpinS'i  xctii).  Many  of  these  txempia  are  contem- 
fx^raneous  anecdotes,  here  and  there  are  found  fables  or  stories  forming 
pan  of  the  common  stock  of  Europe.  Among  the  fables  are :  iiL  La  Fon- 
taine iii.  1 ;  vi,  ihid,  xi.  0  :  ix.  Vc»ict.  Kt^ituri  latein.  DinkmSUr  der 
e^i'jfs  Sirassburg.  1S7S.  pp.  SI,  138  :  rnV.  '*  Di  un»i  ecimia  la  quale  per 
tUti'i  .ir^  •.-■•..  .»rji.»  ;••  xjv.  "D-i:"  .MiV.*.  d<Ue  trt  cille/'  for  the  last  two  we 
have  found  no  {^i^illeis.  Among  the  stories  are  :  xiv  (Etienne  de 
iMn.  45»?^ :  viii    iSi.i,  3S5>  ;  xxix    i^.-f.  4S:l  Paull  3T2)> 


ii.v 


'  For  «>v1iti<m»  >*e  llAin.  N\^.  li\*^-4K :  <ir.«*>4«  U,  *  1.  p.  4»  :  Fabrtclos^  cdL  eil,v. 
W^  have  NN^n  aMe  to  pnv.p?  the  *<-»»v«te«  'ie  »"1»m*i*  only  in  th«  edltlOB  oC 
IL-viTx^ ".  *a.  :  M 1 .  fol .  Ci'»  a  tain  Iv.  ^  al^^  t  he  Sr  *  .*.'  -i  ri  wnc  '  ••a<r  B.  V. 

•  wv.iie  il'.i*  article  m-;i*  In  prepantiv^n. o.:r  eye  'il!  oa tiie  tollovinip mA\ 
u.e:;;.  whtoh  a^ralii  prvve*  that  there  I*  nothiDic  new  -.inder  the  *un:- A  OOl 
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We  have  performed  our  task  in  a  very  bungling  manner  if  we  have  not 
enabled  the  reader  to  form  some  idea  of  the  wealth  of  material  buried  in 
these  long  unused  volumes,  material  of  great  value  for  the  historian  of 
manners  and  customs,  and  for  one  engaged  in  tracing  the  affiliation  of  the 
popular  tales  of  Europe.  As  it  is  in  the  latter  direction  that  our  own  interest 
chiefly  lies,  we  may  be  pardoned  for  concluding  this  already  lengthy 
article  with  some  reference  to  the  light  thrown  upon  the  diffusion  of  popu- 
lar tales  by  the  collections  just  examined.  In  these  we  find  every  class  of 
popular  tales  except  fairy  stories — legends,  Jests,  flEibles,  etc.  The  exten- 
sive currency  given  to  these  stories  by  their  reception  into  these  collections 
can  hardly  be  imagined.  They  were  used  by  numberless  preachers  in 
their  sermons  to  the  people,  and  by  them  in  turn  repeated  to  others.  We 
must  bear  in  mind  that  down  to  the  Reformation  Europe  constituted  a 
homogeneous  whole,  and  that  there  existed  a  WeUliteratur  in  Goethe'a 
sense  of  the  word.  A  legend  or  story  that  appealed  to  the  imagination  or 
taste  had  free  circulation  from  Iceland  to  Sicily,  and  from  Italy  to  Portu- 
gal. One  or  two  examples  will  perhaps  best  illustrate  the  part  played  by 
the  sermon-books  in  this  diffusion.  We  have  already  mentioned  La  Fon- 
taine's flEible  (vii,  10),  La  LaiHere  et  U  pot  au  lait,  and  have  shown  that  be-^ 
fore  the  version  in  the  IHalogua  CrecUurarunif  the  fable  was  widely  diflused 
by  Jacques  de  Yitry  and  Etienne  de  Bourbon.  A  still  more  striking  in- 
stance of  another  Oriental  apologue  introduced  into  Europe  by  the  same 
channel  is  the  &ble  which  Goedeke  entitles  Aiinus  vidgi  (La  Font,  ili,  1 ' 
Le  Meunier,  son  FUs  et  VAne),  first  found  in  an  Occidental  version  in 
Jacques  de  Yitry,  and  copied  from  him  by  Etienne  de  Bourbon.*  The 
former  of  the  two  stories  just  mentioned  has  become  popular  in  the  tech- 
nical sense,  and  is  found  in  Grimm's  Kinder-und  ffausmarchen.  No.  164, 
Derfaule  Heinz,  but  in  a  version  pointing  to  the  Oriental  original  in  the 
Pantschatantra  and  Hitopadesa.  It  would,  however,  not  be  difficult  to  find 
stories  still  existing  among  the  people,  and  which  were  originally  commu- 
nicated to  them  by  the  sermon-books.  An  interesting  instance  of  this  is 
the  story  found  in  Grimm  No.  145.  The  ungrateful  son  (Der  Undankbare 
8ohn),  which  is  so  short  that  we  may  give  it  in  full :  "Once  upon  a  time  a 
man  and  his  wife  were  sitting  before  their  house-door,  with  a  roast  fowl  on 
a  table  between  them,  which  they  were  going  to  eat  together.  Presently  the 
man  saw  his  old  father  coming,  and  he  quickly  snatched  up  the  fowl  and 
concealed  it,  because  he  grudged  sharing  it,  even  with  his  own  parent. 
The  old  man  came,  had  a  draught  of  water,  and  then  went  away  again. 
Ab  soon  as  he  was  gone,  his  son  went  to  fetch  the  roast  fowl  again  ;  but 

will  hegln  pabUoatlon  immediately  of  '  The  Clerical  Libi*ary,*  or  helps  to  ser- 
xnonlxlng  as  the  series  might  be  called.  Three  ot  the  proposed  twelve  volumes, 
each  of  whioh  will  be  complete,  are  entitled,  'Three  Handred  Outlines  of  Ser- 
mons on  the  N.  T.,*  and  again  on  the  O.  T.,  and  '  Outline  Sermons  to  Children 
with  Numerous  Anecdotes."* 

*8ee  G<Bdeke*8  article  already  mentioned  in  Orient  und  OeeiderUj  i,  pp.  631, 733; 
Paali,  577,  to  the  references  given  in  these  articles  may  be  added,  San  Bernar- 
dino, NoveUeite,  p.  6. 


SharplesR.]  78  LAprIK, 

when  he  touched  it  he  saw  that  it  was  changed  into  a  toad,  which  sprang 
upon  his  face  and  squatted  there,  and  would  not  go  away.  When  any  one 
tried  to  take  it  off,  it  spat  out  poison  and  seemed  about  to  spring  in  the 
face,  so  that  at  length  nobody  dared  to  meddle  with  it.  Now  this  toad  the 
ungrateful  son  was  compelled  to  feed,  lest  it  should  feed  on  his  flesh  ;  and 
with  this  companion  he  moved  wearily  about  from  place  to  place,  and  had 
no  rest  anywhere  in  this  world."  This  very  story  is  found  in  Etienne  de 
Bourbon,  168,  Bromyard,  F.  22,  Pelbartus,  8erm.  de  Temp,  ffiem.,  22,  B, 
not  to  mention  other  works  of  the  same  class,  which  are  mentioned  in 
Oest^rley's  notes  to  Pauli,  437,  and  in  Douhet,  Dictionnaire  det  LSgendet, 
col.  805,  n.  158.  Until  quite  recently  Grimm's  version  was  the  only  popu- 
lar one  known,  but  a  version  f^om  Lower  Brittany  has  lately  been  pub- 
lished by  F.  M.  Luzel,  Ligendes  ckritiennes  de  la  Basse- Bretctgne,  Paris, 
1881,  vol.  ii,  p.  179,  Le  Fits  ingrat.  There  are  probably  other  popular  ver- 
sions which  have  not  yet  been  collected,  the  class  of  legends  or  legendaiy 
and  religious  stories  having  been  greatly  neglected  by  collectors  of  popu- 
lar literature.  There  is  no  need  of  insisting  upon  the  importance  of  the 
exempla  in  the  diffusion  of  stories,  but  we  may  mention  in  conclusion  two 
cases  of  wholesale  absorption  of  Oriental  stories  into  collections  of  exempla 
or  similar  works.  The  first  case  is  that  of  the  Disciplina  cleriealis  of  Petrus 
Alfonsi,  which  has  been  taken  up  into  the  Libro  de  Bnxemplos  mentioned 
above  ;  the  second  is  the  Seven  Wise  Masters,  a  compend  of  which  is  found 
in  the  Seala  Coeli  of  a  Dominican  monk,  Joannes  Junior,  who  lived  in  the 
middle  of  the  XIV  century,  and  wrote  a  work  of  the  same  general  de- 
scription as  Bromyard's  and  Etienne  de  Bourbon's.*  Separate  stories 
fh>m  both  of  the  above  Oriental  collections  are  frequently  encountered 
among  the  popular  talcs  of  Europe,  and  their  wide  diffusion  is  doubtless 
due  to  their  absorption  into  the  above  collections. 


The  LalUude  of  Haverford  College  Observatory.    By  Isaac  Sharpless. 
(Redd  brfore  the  American  Philosophical  Society,  April  6,  188S,) 

The  latitude  of  Harvcrford  College  Observatory  was  determined  in  the 
year  1854,  by  Prof.  Jos.  G.  Harlan,  by  the  use  of  a  transit  instrument  in 
the  prime  vertical.     Imperfect  records  of  his  results  and  none  at  all  of 
his  computations  remain,  but  from  them  he  deduced  a  value  of  40O  0'  86.6". 

In  the  spring  of  1881,  a  zenith  instrument  was  placed  in  position  in  the 
observatory.  The  telescope  has  an  aperture  of  1}  inches,  and  with  its 
standards  revolves  about  a  vertical  axis.  It  is  provided  with  micrometer 
and  levels. 

*Thi8  compend  of  Joannes  Junior  is  ot  great  importanoe  in  the  study  of  the 
Western  branch  ot  the  Seven  Wise  Masters,  and  has  been  reprinted  by  K.  G<b- 
(Icke  in  the  Orient  und  Occident,  111,  pp.  SS8-423,  Liber  de  septem  Sapientibus, 
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The  latitude  was  determined  by  pairs  ot  stars,  one  of  each  pair  being 
north  and  one  south  of  the  zenith.  The  difference  of  the  zenith  distances 
was  measured  by  the  micrometer  and  the  latitude  calculated  by  the  formula, 

^  =  J  (5  +  ^0  4-  i  (Z— Z') 

As  a  preliminary  work  the  value  of  a  revolution  of  the  micrometer 

screw  was  determined  by  observing  the  passage  of  a  star  between  the  wires 

set  at  some  known  distance  apart,  and  multiplying  the  time  by  the  factor 

15  ^  cos  I3ec 
^, —  i^_ri°  *^^^         rpjjg  mean  of  twenty-one  observations  was  111.6^'. 

Dist.  between  wires 

A  better  result  was  obtained  by  the  method  of  observing  Polaris  at 
time  of  greatest  elongation.  This  time  T^and  the  zenith  distance  Z^  were  first 
calculated  and  the  telescope  set  at  the  latter  angle.  About  twenty  minutes 
before  T^  the  movable  micrometer  wire  was  set  in  front  of  the  star  and  the 
time  of  crossing  recorded  on  the  chronograph ;  the  wire  was  then  ad- 
vanced one-fifth  of  a  revolution,  and  the  time  again  noted,  and  so  on  forty 
times.  From  these  were  obtained  twenty  values  of  a  revolution  of  the 
screw.  The  computation  is  given  in  outline  in  the  following  table.  The 
quantity  Z —  Z^  was  computed  in  each  case  by  the  equation  : 

cos  d 
Z-Z.  =  sin(T_T.)^.^-„ 

The  level  error  was  so  slight  that  it  was  not  taken  into  account ; 
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40.9 

— 

16 

40.4 
etc. 

— 

343.59 
etc. 

21 

2.80 

6^  72 

0.2 

+ 

0 

38.9 

+ 

13.55 

22 

2.60 

73 

16.4 

+ 

1 

45.1 

4- 

36.12 

23 

2.40 

74 

17.4 

+ 

2 

56.1 

+ 

60.52 

24 

2.20 

75 

4.2 

+ 

8 

42.9 

+ 

76.61 

25 

2. 
etc. 

76 
etc. 

14.4 

+ 

4 

53.1 
etc. 

-h 

100.74 
etc. 

Comparing  the  Ist  observation  with  21st,  the  2d  with  22d  and  so  on, 
and  dividing  the  results  by  4,  we  obtain  for  the  value  of  a  revolution  of 
the  screw  by  this  method  the  following  : 

111.78  111.25  113.04  109.92 

.112.20  110.71  113.98  112,66 

112.05  111.28  113.26  112.76 

110.76  110.67  112.78  111.88 

111.08  111.59  112.25  111.16 

The  mean  of  these  is  111.^^9  and  this  is  the  value  employed  in  subse- 
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quent  work.    The  probable  error  of  this  mean  by  the  method  of  least 
square  is  0.'^14. 

The  ralae  of  a  level  division  was  obtained  by  placing  the  movable  mi- 
crometer wire  on  a  terrestrial  mark»  and  taking  the  reading,  and  again 
after  the  instrument  was  changed  in  altitude  so  as  to  cause  the  bubble  to 
to  move  through  a  certain  number  of  divisions.  This  gave  it  in  micrometer 
revolutions,  which  were  afterwards  reduced  to  seconds.  The  result  of  a 
large  number  of  determinations  gave,  as  the  most  probable  value,  6".  8. 

The  stars  used  were  taken  from  the  Nine  Years  Catalogue  of  Greenwich 
Observatory  for  1872,  the  mean  declinations  calculated  for  the  epoch 
1881.0,  1882.0,  or  1883.0,  and  the  apparent  declinations  for  the  night  of 
observation  were  obtained  by  the  use  of  the  "independent  star  numbers  " 
of  the  American  Nautical  Almanac.    The  results  were  as  follows  : 


Date. 

Ontaloffae 
No.ofStiArs. 

^  («+«')      • 

Micrometer 
Correction. 

Level  Cor- 
rection. 

Latitude. 

1881 

• 

1 

10  mo. 

26. 

62 

77 

40P 

5' 

82".99 

4' 

45".86 

• 

6".72 

40<»  O'   40".42 

•i 

2166 

2185 

40 

0 

56.29 

-^ 

16.45 

+ 

8. 

42.84 

•* 

48 

51 

89 

66 

22. 

+ 

4 

6.23 

+ 

10.6 

38.78 

10  mo. 

27. 

48 

51 

89 

56 

22. 

+ 

4 

25.65 

8.1 

39.65 

11  mo. 

16. 

2166 

2185 

42.92 

ti 

48 

61 

89 

iS6 

24.45 

+ 

4 

19.83 

-^ 

4.6 

40.06 

12  mo. 

8. 

48 

51 

89 

66 

26.23 

+ 

8 

67.28 

+ 

17.85 

41.34 

12  mo. 

9. 

48 

51 

89 

66 

26.29 

+ 

8 

57.57 

+ 

20.1 

48.80 

12  mo. 

10. 

48 

51 

89 

56 

26.30 

+ 

4 

1.59 

+ 

14.6 

42.49 

•• 

62 

77 

40 

5 

41.87 

5 

18.27 

+ 

14.6 

48.20 

12  mo. 

le. 

48 

14 

89 

66 

26.39 

'  + 

4 

80.50 

1L86 

46.11 

•i 

62 

77 

40 

6 

88.40 

4 

43.6.5 

^— 

14.7 

40.05 

12  mo. 

17. 

62 

77 

40 

5 

38.46 

^— 

4 

.50.65 

^— 

7.7 

40.11 

12  mo. 

19. 

48 

51 

89 

66 

28.64 

+ 

4 

24.07 

^— 

12.8 

88.31 

•( 

62 

77 

40 

5 

88.48 

4 

50.16 

— _ 

9.9 

38.42 

12  mo. 

24. 

48 

51 

89 

56 

26.W 

+ 

4 

16.86 

^m. 

2.4 

41.26 

4( 

62 

77 

40 

6 

38.48 

4 

51.5 

— 

8.55 

38.28 

1882 

• 

1  mo. 

27. 

567 

560 

40 

6 

16.17 

—^ 

6 

42.02 

+ 

5.78 

39.03 

1  mo. 

30. 

5S0 

550 

39 

60 

61.78 

4- 

42.69 

+ 

3. 

87.42 

a 

567 

560 

40 

6 

24.08 

— 

5 

39.50 

+ 

6.13 

38.40 

2  mo. 

1. 

530 

550 

39 

50 

61.44 

+ 

41.24 

+ 

6.46 

39.13 

ii 

567 

S60 

40 

6 

15.ff7 

5 

43.63 

+ 

3.80 

35.94 

2  mo. 

8. 

530 

550 

89 

59 

58.19 

+ 

32.12 

+ 

12.6 

42  91 

2  mo. 

10. 

530 

550 

89 

59 

58.27 

+ 

30.21 

+ 

9.88 

38.36 

u 

567 

560 

40 

6 

22.28 

5 

46.38 

+ 

8.8 

39.20 

2  mo. 

11. 

530 

550 

39 

69 

68.81 

+ 

37.88 

+ 

8.85 

45.01 

2  mo. 

14. 

567 

.560 

40 

6 

22.00 

6 

48.34 

+ 

2.65 

.36.21 

2  mo. 

17. 

530 

550 

39 

60 

68.60 

+ 

28.96 

+ 

8.85 

36.48 

11  mo. 

6. 

2049 

2070 

40 

0 

50.76 

+ 

6.32 

22.05 

44.08 

11  mo. 

9. 

2049 

2070 

40 

0 

60.645 

+ 

1.119 

_ 

20.217 

40.65 

12  mo. 

8. 

2166 

21K5 

40 

1 

16.678 

41.347 

+ 

2.0476 

86.27 

12  mo. 

11. 

62 

77 

40 

5 

67.82 

5 

30.944 

+ 

11.025 

37.40 

12  mo. 

16. 

48 

61 

89 

66 

44.92 

+ 

4 

24.307 

31.5 

37.78 

12  mo. 

18. 

48 

61 

30 

66 

44.923 

+ 

3 

36.682 

+ 

17.797 

39.90 

12  mo. 

18. 

62 

77 

40 

6 

57.46 

5 

86.966 

+ 

18.27 

38.77 

12  mo. 

19. 

411 

61 

30 

66 

44.92 

+ 

8 

37.5838 

+ 

18.1116 

39.07 

12  mo. 

28. 

48 

61 

89 

66 

44.79 

+ 

4 

5.7888 

18.86 

36.72 

12  mo. 

28. 

62 

77 

40 

6 

66.818 

6 

2.18 

— 

17.64 

.    37.04 

1H8K. 

A 

1  mo. 

2. 

961 

279 

39 

64 

46.794 

+ 

6 

5.913 

— 

15.281 

37.44 

1  mo. 

11. 

261 

279 

89 

54 

51.519 

+ 

G 

10.366 

— 

21.735 

40.16 

1  mo. 

12. 

530 

660 

39 

60 

58.852 

+ 

54.495 



7.087 

41.26 

1  mo. 

22. 

580 

550    i 

30 

50 

56.380 

+ 

60.243 

— 

6.985 

40.64 

2  mo. 

2. 

530 

650    i 

39 

50 

52.351 

+ 

1 

6.02 

—■ 

20.947 

38.87 

2  mo. 

S, 

468 

475    i 

40 

10 

41.481 

10 

19.478 

+ 

15.12 

87.07 

81 


Date. 

raw 
No.  of 

SSi 

M  l»  +  n 

MIoro 

utlon. 

Level  Cor 

LoHtuae. 

1S8S. 

amoj     B. 

m 

«M 

s» 

SS 

58.1123 

+    1 

12..W7 

31.8IS 

B0 

SA.D02 

+ 

43.19 

sag 

n'.9rte 

38.99 

3  mo.    8. 

*f» 

•To 

40 

41.D78 

11.9S-. 

38.83 

«5 

40 

13 

ia.!«9 

37.301 

.      3.r8 

39 

.      3.15 

89.m 

39 

SB 

es.306 

40.84 

m 

aft.wi 

43  5IWB 

39.70 

sn 

Wl 

39 

M 

35.175 

+    9 

9.149 

-      3.41 

40J« 

in.ai7 

3.44 

38,82 

2  mo.    e. 

41.H7B 

43,18 

4K 

6S 

E^m 

88.79 

S8« 

40 

fl 

30,1SS  -   6 

4fi.«9« 

73(5 

W2 

710 

a> 

M 

lo.iais  +  4 

ia.733 

fl.M 

ssiao 

TOT 

34.38%    +    8 

1.493 

43.48 

3  mo.   12. 

4ll.e^ 

41.97 

1S9 

m 

S9 

55;wi  '  T    1 

S3.0.. 

5« 

sw 

39 

S» 

5«.5«S    + 

411793 

3.15  . 

40.IM 

4^309 

39,41 

4.))22  ,  —    4 

2H.7Se 

37.78 

39 

si.fiiia'  +  8 

i0.lfB 

45.65 

1  mo.  13. 

4M 

47.'i 

40 

10 

44.1HI      -  10 

13£47_ 

MB 

B 

aD.mr,  -  5 

-      «:l35 

37.39 

42.18 

3  mo.  Zi. 

It'mi  t  ^ 

44.9:8 

h         !7>.7 

43  88 

75^ 

757 

39 

58 

7.521      +    4 

37.3IW 

- 

-      4.N!U 

40.01 

a  mo.  27. 

5« 

651] 

39 

SS 

SJJUl     + 

44.W 

k      8,1 

44.33 

m 

sa 

B9 

]S.8'n  ,  +    8 

38.125 

44.09 

2U.m9     + 

11.498 

ffl 

5.1.7r,9     +    8 

i<m 

h     ll.OE 

779 

s-w 

39 

M 

43.715      +    3 

^■    7.713 

3  mo.  iL 

m 

2t!cKHI 

43.20 

The  meaa  of  theee  76  results  gives  the  latitude  of  the  Observatory 


NOTB.— The  value  of  tbe  longitude  of  the  Observatory.  BtaodlnE  on  onr 
booba.  bill  obtained,  we  do  DOCknoir  hnw,  iBSm.  59.8  sec  Ea«t  of  Waxhliigton. 
At  the  time  of  tbe  Transit  of  Venua.  Washlagton  time  was  telegraphed  to  our 
rallrvad  Btxtlon,  dlBlant  one.balf  mile  from  the  Observatory  and  oom pared  wltb 
oar  looil  time.    Tbe  mean  uf  tbree  days'  cnmparlsoiis  gave  a  dllTnreaoe   at 


On  a  Oriiioid  vnth  MajxMt  3pine$.     By  Benry  8.  WiUiam*. 
[Bead  befort  lh«  American  miotophieal  Satiety,  AprU  SO,  tSSS") 

Among  the  rarer  forms  of  the  second  buna  of  the  upper  Devonian,  at 
the  baae  of  the  Chemung  group,  Ithaca,  N.  T.,  la  a  Crinoid  with  some 
lolerMllng  features. 

In  lu  general  characters  it  agrees  with  the  familj  I^atyerinidia  of  Rcemer, 
and  blls  under  the  section  Hexaerinite*  as  defined  by  Wacbsmuth  and 
Springer  in  Revision  of  the  Palteocrlnoldea,  Pt.  II,  p.  G6. 

FBOa  AMSB.  PHILOB.  BOC.  XXI.  114  K. 
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It  diffeiB  from  the  genus  ffexaerintu  AostiD/as  generally  underetood,  in 
possessing  a  well  defined  third  primary  radial  similar  in  size  to  the  second, 
and  from  which  the  free  arms  abmptly  diverge. 

In  respect  of  one  character  it  difiers  fundamentally  from  all  the  known 
representations  of  the  genus,  section  or  family ;  and,  in  fact,  firom  all 
hitherto  described  Crinoids,  in  the  possession  of  slender,  acicular  spinet 
which  were  free  from  the  plates,  and  were  evidently  articulated  by  some 
means  upon  elevated  pitted  tubercles  on  the  sur&ce  of  the  plates  of  the 
calyx,  vault  and  free  arms. 

We  find  so-called  spines  on  a  few  Crinoids,  on  the  plates  of  the  vault  in 
the  genera  Dorycrinus  and  Amphoracocrinus,  and  upon  the  calyx  platei 
of  Rhodocrinus  and  other  genera. 

In  all  these  cases,  however,  the  "spines **  or  tubercles  consist  merely  ol 
thorn-like  expansions  of  the  plates,  and,  so  far  as  I  can  learn,  there  is  no 
recorded  evidence  of  the  occurrence  upon  any  true  Crinoid,  of  free  spinef 
articulated  to  the  plates  as  in  the  Echinoids. 

In  the  absence  of  the  spines  themselves,  the  low  rounded  tubercles, 
pitted  at  the  apex,  suggest  resemblance  to  the  mamelon  of  the  EchinoidB, 
but  in  the  specimens  herein  described,  the  spines  as  well  as  the  tuberdei 
are  represented. 

Other  specimens  have  been  examined  in  which  the  pitted  tuberclefl 
alone  are  seen  :  the  spines  have  been  found  in  only  a  single  locality,  but 
there  upon  several  individuals. 

These  specimens,  like  most  of  the  fossils  of  the  fine  sandy  shales  of  the 
upper  Devonian,  are  in  the  condition  of  hollow  impressions  preserving 
scarcely  a  particle  of  the  original  substance  of  the  test,  but  the  impressionc 
are  beautifully  perfect,  showing  the  finest  details  of  surface  marking  and 
configuration.  On  the  impressions  of  some  of  the  slender  spines,  fine 
longitudinal  striee,  invisible  to  the  naked  eye,  are  distinctly  seen  with  a 
good  lens. 

Palseontologists  accustomed  to  throw  aside  these  hollow  impressions  ol 
fossils  in  the  Chemung  rocks,  as  poor  and  worthless  specimens,  will  b( 
surprised  at  the  perfection  in  which  all  the  surface  details,  external  and  in- 
ternal are  preserved. 

Many  minute  characters  are  visible  in  such  specimens  that  are  rarely  seen 
in  so  called  perfect  specimens  from  limestone  rocks,  where  the  immediate 
surface  is  very  generally  removed  in  taking  the  fossil  from  the  matrix. 

In  the  present  case  the  specimens  break  along  the  cavities  from  whicl 
the  test  has  been  dissolved,  the  inner  and  outer  surfaces  of  the  plates  botb 
appearing,  and  the  spines  in  place.  That  they  were  true  spines,  and  noi 
prolongations  of  the  plate  surface  is  evidenced  by  the  fact  that  the  spines, 
though  in  place,  like  bristles  radiating  from  the  surface,  are  in  no  case  en< 
tirely  continuous  with  the  impressions  left  by  the  removal  of  the  plate 
there  is  always  a  thin  film  of  matrix  separating  the  base  of  the  spine  froDi 
the  apex  of  the  tubercles,  to  which  in  several  cases  they  are  closely  ap- 
proximate. 
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When  the  spines  are  preserved  in  relation  to  the  vault,  although  the 
specimen  was  crushed  and  thrown  out  of  normal  shape,  the  vault  plates 
and  their  spines  were  held  together  during  the  process  of  fossilization. 

The  evidence  is  such  as  to  suggest  that  the  spines  were  united  to  the 
plates  by  a  tough  ligamentous  attachment  which  withstood  decomposition 
long  after  the  fossil  was  buried. 

The  calyx  plates  were  thin  and  frequently  occur  detached,  but  the  basal 
plates  were  thickened  toward  the  center  of  the  disl^  where  they  joined  the 
column,  and  were  generally  preserved  together,  though  separate  from  the 
rest  of  the  calyx. 

In  studying  this  genus,  I  have  examined  several  specimens  which  agree 
with  the  typical  form  in  the  general  character  of  the  plates  and  the  arms  in 
one  case,  and  possess  the  pitted  tubercles  on  the  surface. 

The  most  important  among  these  is  the  original  specimen  of  a  figure  is- 
sued by  the  New  York  State  Museum  with  the  name  Flatycrinusf  puneUh 
brctcMattts. 

The  original  is  in  the  Museum  of  Cornell  University.  The  name  was 
proposed  by  Prof.  Hall,  but,  as  he  informs  me,  the  species  was  never  de- 
scribed. This,  with  several  other  undescribed  species,  was  photographed 
and  the  plate  was  privately  distributed  abut  1872,  with  names  attached, 
but  with  no  descriptions.  The  arms,  the  shape  of  calyx,  and  the  plates 
that  were  preserved,  correspond  in  general  with  the  A.  It/utcensis,  but  the 
tubercles  on  the  calyx  plates  are  finer,  more  numerous,  and  the  pitting' 
▼eiy  indistinct,  and  the  basal  plates  are  relatively  larger  than  in  the  typi- 
cal specimens  of  that  species.  Hence  we  are  led  to  believe  that  the  Ham- 
ilton species  is  distinct  from  the  Chemung  specimens,  and  even  if  it  were 
properly  described  and  published,  it  is  probably  safe  to  regard  it  as  a 
distinct  species.  Although  the  specimen  shows  no  traces  of  the  free 
spines,  the  nature  of  the  tubercles  leave  little  doubt  of  a  generic  identity 
with  Arihroacantha  Ithaeensis,  and  the  Hamilton  form  may  be  called  Ar- 
throacaniha  punctobraeMata. 

In  the  Museum  of  Cornell  University  are  two  specimens,  each  a  portion 
of  the  basal  disc,  which  appear  to  be  identical  with  A.  punctobrachicUus. 

One  is  marked  Moscow  shale,  locality  not  designated  ;  the  other  is  marked 
SdmiUon  Bgriod,  Delphi,  2^.  7!,  and  is  on  a  soft  dark  shale  with  specimens 
of  Pholidops. 

Another  specimen,  generically  identical,  but  too  imperfect  for  specific 
determination,  is  in  the  collection  of  Prof.  8.  G.  Williams,  from  the  Hamil- 
ton group  at  Ensinore  Glen,  Owasco  lake,  N.  Y. 

Dr.  Charles  Wachsmuth  of  Burlington,  Iowa,  informs  me  of  having  ex- 
amined specimens  of  apparently  the  same  species,  said  to  have  come  from 
Hamilton  group,  Ontario,  Canada. 

A  aingle  calyx  plate  from  High-point,  Ontario  Co.,  N.  Y.,  has  large, 
aNurse  tubercles,  and  the  plate  is  evidently  from  a  much  larger  specimen 
than  any  seen  at  Ithaca,  or  in  the  Hamilton  group,  it  is  probably  a  dis- 
tinct species. 
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A  few  detached  calyx  plates  with  similar  surface  markings,  bat  propor- 
tionately longer  and  narrower  than  those  of  A.  lihacemia,  were  found  in 
another  exposure  of  the  rocks  near  Ithaca. 

The  tubercles  were  few  and  scattered,  this  may  represent  another  spe- 
cies. The  generic  characters  of  this  new  type  of  Crinoid  may  be  defined 
as  follows  : 

Arthroacantha,  nov.  gen. 

(From  ^dpOpovt  articulation  and  ^dicavOa  spine.)  Calyx  obconical  or 
broadly  cup-shaped  ;  height  about  equal  to  the  breadth.  Basal  disc  broad, 
shallow,  hexagonal,  composed  of  three  subequal  plates. 

Following  the  basal  disc  are  six  large  subequal  plates,  five  of  which  are 
primary  radials,  and  the  sixth  is  the  anal. 

The  first  radials  are  slightly  higher  than  broad  with  gently  diverging 
sides,  the  upper  margin  excavated  by  a  deep  covered  notch  occupying 
about  one  third  the  total  width  of  the  upper  edge. 

In  this  notch  lie  the  second  radials,  small  and  short  plates  which  arch 
outward  and  continue  upward  the  rounded  carination  that  begins  on  the 
upper  part  of  the  first  radial. 

The  third  radial  is  triangular,  smaller  than  the  second  and  supports  the 
first  plates  of  the  free  arms  which  start  out  from  the  radial  at  a  broad  angle. 

The  arms  are  ten,  and,  hi  the  typical  species  are  several  times  as  long  as 
the  height  of  the  calyx,  and  bifurcate  at  least  twice,  and  broadly  diverge 
at  each  branching. 

They  are  composed  of  plates  which  are  narrowly  wedge-shaped  at  the 
base  of  the  arm,  the  first  two  or  three  reach  across  the  breadth  of  the  arm, 
but  seriatim  they  become  shorter,  the  wedge  points  more  blunt,  and  the 
outer  portion  of  the  margin  more  nearly  parallel,  and  for  the  main  part 
of  the  arm  the  plates  interlock  along  the  median  line,  forming  a  zigzag  su- 
ture, the  points  of  the  plates  from  each  side  reaching  less  than  two-thirdB 
across  the  surface  of  the  arm. 

Each  arm  plate  bears  a  slender  pinnule  of  five  or  more  joints. 

The  anals  are  a  little  narrower  than  the  first  radials,  and  have  less 
diverging  sides. 

The  vault  is  composed  of  numerous  small  plates,  and  was  probably  low 
and  arching. 

The  surface  of  the  calyx  plates  is  beset  with  low  scattered,  rounded  tu- 
bercles, pitted  at  the  apex. 

The  same  tubercles  are  seen  on  the  plates  of  the  vault,  a  single  tubercle 
for  each  plate. 

Upon  the  vault  there  are  five  narrow  spaces,  without  tubercles,  radiating 
firom  the  center;  they  consist  of  two  rows  of  interlocking  plates  which, 
were  probably  thinner  than  the  spine-bearing  plates ;  all  the  intervening 
plates  have  tubercles. 

Along  the  upper  rim  of  the  calyx  is  a  row  of  small  plates  which  lack 
the  tubercles  ;  also,  the  tubercles  are  wanting  on  the  second  and  third 
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radial  plates.  The  arm  plates  pretty  generally  have  a  small  tubercle  for 
each  plate,  bat  there  is  an  occasional  exception. 

From  these  tubercles  proceed  slender,  acicular  spines,  bristling  outward 
from  the  calyx  and  arms,  and  upward  from  the  vault. 

These  spines  were  evidently  movable,  and  articulated  by  ?  ligaments  or 
T  muscle  upon  the  pitted  tubercles.  The  spines  are  also  pitted  at  their 
bases. 

The  typical  species,  A,  Ithaeensis,  is  from  the  base  of  the  Chemung 
group  at  Ithaca,  N.  T.,  from  a  fine,  sandy  shale,  containing  8pir\fera  me- 
Bocostalis,  ProducteUa  ipeciosa,  Strophodonta  mtLcronata,  and  other  Che- 
mung fossils,  and  the  specimens  are  in  the  museum  of  Cornell  University. 

Arthroaeantha  Bhacentis,  n.  s. 

This  name  is  proposed  for  the  typical  species  upon  which  the  genus 
Arthroaeantha  is  founded,  and  the  imperfection  of  the  material  and  the 
actual  variation  among  the  few  specimens  seen  create  considerable  doubt 
as  to  what  may  be  the  permanent  characters  which  distinguish  the  typical 
form  from  other  representatives  of  the  genus.  I  will  give  therefore  a  par- 
ticular account  of  the  size  and  proportions  of  the  parts  of  the  typical  speci- 
mens, and  remark  upon  the  variations  observed. 

The  general  shape  and  features  are  described  in  the  generic  diagnosis. 

The  typical  species  has  the  following  dimensions  : 

MM. 

Calyx,  height d.5 

breadth 13.5 

Arms,  thickness  at  base 1.4 

estimated  length 45.0 

Stem,  thickness  at  junction  with  calyx 1.9 

Basal,  radius  from  center  of  disc  to  base  of  Ist )  .  ^ 

ntdial I  *-^ 

1st  radial,  height 4.5 

2d  and  8d  radials  together 1.1 

1st  radial,  width  at  base 5.0 

"      "  top 7.0 

Tubercles,  diameter  about 0.6 

number  on  one  basal  plate 16-18 

'' one  1st  radial 21 

Spines,  length  of  longest 12.8 

diameter  at  base 0.4 

The  arms  have  ten  to  fifteen  joints  before  they  bifurcate.  The  calyx 
plates  are  marked  on  the  inside  by  several  distinct  lines  parallel  with  each 
other  and  with  the  outline  of  the  plate,  arranged  concentrically  like  lines 
of  growth.  This  feature  is  not  seen  on  the  specimens  from  the  Hamilton 
group. 

There  is  considerable  difference  in  size  among  the  several  specimens 
ftom  the  typical  locality,  though  the  majority  of  specimens  are  about  the 
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dimensions  given  above.     A  large  basal  disk  is  seen  with  a  radius  of  12.2 
mm.,  but  viritU  proportions  of  the  other  specimens. 

Although  the  specimens  show  more  or  less  distortion  from  pre -sure,  it 
is  evident  that  the  basal  disl^  formed  a  low  shallow  cup,  the  depth  of 
which  was  about  one-quarter  the  diameter. 

The  length  of  spines  vary  for  the  same  individual.  Those  within  the 
protection  of  the  arms,  from  the  vault  plates,  are  more  frequently  pre- 
served, and  are>  longer  than  representatives  of  calyx  spines  seen  on  these 
specimens,  but  one  calyx  spine  is  thicker  than  any  vault  spine,  and  is 
broken  off;  judging  from  this  and  the  larger  size  of  the  tubercles,  it  is 
probable  that  the  calyx  spines  were  fully  as  long  and  strong  as  those  on 
the  vault.  The  spines  are  all  very  straight,  slender,  acicular,  tapering 
evenly  to  a  sharp  point,  and  are  finely  longitudinally  striate  on  the  sur- 
face. 

The  number  of  the  tubercles  to  each  plate  varies  somewhat,  and,  com- 
paring specimens  of  different  size,  it  seems  probable  that  their  distribution 
was  uniform,  and  that  the  number  increased  with  the  size  of  the  specimen. 

This  species  differs  from  the  Arth.  punctohrachiata  of  the  Hamilton 
group  in  the  more  distinct  and  less  numerous  tubercles  on  the  surface  of 
the  calyx  plates  ;  the  smaller  size  of  the  tubercles  leads  to  the  inference 
that  the  spines  were  smaller  in  the  Hamilton  form  ;  the  calyx  plates  were 
apparently  thicker  in  the  Chemung  species,  and  the  second  and  third 
radial  of  the  specimen  Arth,  punctohrachiata  are  higher  than  those  of 
Arth,  Ithacensis. 

In  all  these  comparisons  normal  variation  (of  which  we  are  ignorant), 
the  effects  of  different  habitat  upon  relative  development  of  parts,  and  the 
distortion  incident  to  fossilization,  and  the  very  limited  and  imperfect  nature 
of  the  material,  lead  us  to  speak  with  diffidence  both  as  to  specific  charac- 
ter and  as  to  specific  limits. 

The  character  of  movable  spines,  were  it  not  so  anomalous  for  the  whole 
order,  might  be  regarded  as  of  only  specific  value ;  on  the  other  hand, 
from  a  theoretical  point  of  view  it  would  not  be  unreasonable  to  establish 
a  distinct  family  for  Crinoids  possessing  this  Echinoid  character. 

I  have  taken  the  view  that  for  practical  purposes  the  generic  distinction 
of  this  from  closely  related  genera  is  the  best  that  can  be  done  with  the 
present  material. 

The  character  of  a  vault  composed  of  two  sets  of  plates  arranged  in  ten 
radiating  and  alternate  series  is  suggestive,  and  calls  for  further  investiga- 
tion. 

I  have  discovered  on  one  of  the  specimens — somewhat  crushed,  but  ex- 
hibiting the  main  part  of  the  vault  and  spines  in  place — five  radiating  rows 
of  plates  upon  which  there  are  no  tubercles.  In  crushing,  the  folding  has 
taken  place  along  the  line  of  these  rays,  from  which  it  is  inferred  that 
these  plates  were  thinner  than  the  spine-bearing  plates  which  fill  the 
spaces  between  them.    Tliese  smooth  plates  seem  to  consist  of  two  rows 
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of  Intetlocking  plates  radiating  from  near  the  center  to  the  circumference 
of  the  vault 

This  observation  persuades  me  that  it  is  not  improbable  that  the  original 
plates  of  LepidoeerUriu  eifelianiu,  described  and  figured  by  Johannes 
Miiller,  from  the  Eifol  limestone  of  Rommersheim,  which  were  detached 
plates  associated  with  spines  similar  in  nature  to  those  Just  described  and 
borne  upon  similar  tubercles,  were  plates  from  the  vault  of  a  true  Crinoid 
like  Arthroacantha. 

We  have  here  a  possible  clue  to  a  relationship  between  true  Crinoida 
and  PerischcBchinidee,  which  is  worth  following  up  by  any  palsBontologist 
who  may  have  good  specimens  of  these  rare  forms  of  Echinodermata. 

EXPLANATION  OF  PLATE. 

Arthroacantha  RhacentUt  no  v.  gen.  et  sp. 

Fig.  1. — Calyx  and  part  of  arms,  showing  spines  arising  from  plates  of 

calyx,  vault  and  arms. 
Fig.  2. — Diagram  of  the  elements  of  the  calyx. 
Fig.  3.— Enlarged  view  of  part  of  the  vault  with  spines  attached. 
Fig.  4. — Enlarged  tubercle  (Jb)  and  base  of  a  spine  (a),  showing  pit  in  top 

of  former  and  in  base  of  latter. 
Fig.  5. — Spine  about  three  times  natural  size. 
Fig.  6. — Arm -plates,     (a)  A  few  joints  of  arm ;  external  view,  showing 

tubercles  and  jointed  pinnules.     (Jb)  Section  of  same. 
Fig.  7. — Section  of  the  stem  at  a  distance  from  the  calyx. 
Fig.  8. — Lower  termination  of  stem.    All  enlarged  except  Fig.  1. 


The  Bole  of  Pa/ra9itic  Protophytes.    Are  they  the  Primary,  or  the  Secondary 
Cause  of  Zymotic  Dieeases  f    By  TT.  N.  Lockington. 

(Bead  before  the  American  Philosophical  Society,  April  6,  188S.) 

Parasitic  unicellular  organisms  or  microbes,  usually  considered  to  belong 
to  the  vegetable  kingdom,  are  found,  in  some  form  or  other,  in  the  interior 
of  the  higher  animals,  both  when  in  their  normal  state  of  health,  and  when 
suffering  from  disease. 

Certain  rod-like  forms  have  received  the  generic  name  of  BaciUus; 
spherical  globules  that  of  Micrococcus,  while  other  shapes  have  been  en- 
titled Vibrio f  Bacterium,  and  Cladothrix.  The  idea  of  those  who  gave 
these  titles  was  evidently  that  each  of  these  forms  is  actually  distinct  under 
existing  circumstances. 

Nomenclature  has  even  proceeded  farther  than  this,  since  such  binomials 
as  Bacillus  anthracts  exist. 
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Daring  the  last  few  years  the  microscope  has  been  largely  employed  in* 
the  inyestigation  of  diseased  tissues,  especially  in  cases  of  those  diseases 
called  "zymotic;"  and  the  result  of  this  examination  has  been  to  show 
that  certain  specific  forms  of  disease  are  invariably  accompanied  by  what 
appear  to  be  specific  types  of  microbes—or  at -any  rate  by  types  that  are 
constant  In  their  relation  to  the  disorder  they  accompany. 

In  this  way  Pasteur  has  made  us  acquainted  with  the  parasite  which  ac- 
companies anthrax,  charbon,  or  malignant  pustule,  and  with  some  others, 
Laveran  has  described  and  figured  tliat  of  malaria,  and  Koch  has  shown 
that  consumption  has  also  its  parasitic  companion. 

So  generally  have  special  forms  been  found  associated  with  special  dis- 
eases, and  so  invariably  have  these  special  forms  been  found  to  increase  in 
number  of  individuals  as  the  disease  with  which  they  are  associated  has 
increased  in  severity,  that  a  large  proportion  of  scientific  and  medical  men 
have  arrived  at  the  conclusions  that  every  inflammatory  disease  (if  not 
every  disease)  has  its  speeific  parasite  ;  and  that  the  parasite  is  the  cause  of 
the  disease. 

This  explanation  certainly  lies  upon  the  face  of  the  facts,  but  a  little 
consideration  will  show  that  neither  the  specific  nature  of  the  parasite,  nor 
its  direct  causation  of  the  disease,  are  proved  by  any  series  of  observations 
yet  on  record. 

Observations  upon  the  higJier  animals  have  conclusively  proved  that 
they  are  subject  to  considerable  changes  caused  by  their  environment. 

Within  the  limits  of  a  single  so-called  species  occur  so  many  variations 
that  the  definition  of  a  species  has  become  difficult.  Besides  those  varia- 
tions due  to  sex  and  to  age ;  individual,  racial,  and  varietal  diff^erences 
occur,  to  such  an  extent  as  to  render  the  systematic  arrangement  of  living 
forms  a  most  bewildering  tasl^,  and  one  respecting  which  no  two  biologists 
agree. 

These  variations  right  and  left  of  the  average  of  a  species  are  admitted 
on  all  hands  to  be  produced  by  natural  forces,  organic  and  inorganic,  by 
gravity,  heat,  cold,  moisture  or  drouth,  plenty  or  lack  of  food,  confine- 
ment or  freedom,  cultivation  (which  is  an  environment  of  man's  making> 
or  heredity,  which  is  the  effect  of  the  continued  environment  of  ancestors. 

No  man  can  look  dispassionately  at  his  own  physical  and  mental  condi- 
tion without  acknowledging  that,  leaving  heredity  aside,  he  is  what  he  is 
on  account  of  what  he  has  experienced. 

The  changes  of  cell- structure  which  take  place  in  the  arm  of  a  man  who 
abandons  the  yard-measure  for  the  blacksmith's  hammer  would,  could 
they  be  examined  with  the  microscope  in  the  same  way  that  we  can  watch 
the  changes  of  an  amceba,  be  seen  to  be  a  thousand-fold  greater  and  more 
complicated  than  those  of  that  rhizopod. 

As  instances  of  what  a  change  of  environment  can  do  in  creatures  built 
up  of  many  thousand  cells,  each  cell  as  complex  as  is  the  entirety  of  the 
parasitic  organisms  we  are  inquiring  into,  the  following  will  suffice  :  The 

PBOO.  AMBR.  FHHiOS.  BOO.  XXI.  114.  L.     PRIirrBD  JUNE  22,  1888. 


Lockington.]  "''  [April  6, 

same  species  of  trout  attains  a  larger  size  in  large  rivers  than  in  small 
streams  ;  anadromous  salmon  of  a  large  species  have,  when  by  accident  con- 
fined within  a  small  fresh -water  lake,  in  a  few  years  so  altered,  becoming 
sexually  mature  when  quite  small,  that  a  naturalist  who  did  not  know  the 
cause  might  take  them  for  a  new  species  ;  fishes  confined  within  a  space  so 
narrow  that  normal  growth  was  impossible,  yet  supplied  with  food,  have 
grown  to  fit  the  space  ;  the  clear  silvery  tints  and  graceful  forms  of  salmon 
when  in  the  sea  are  so  unlike  the  muddy  colors  and  misshapen  outlines 
presented  by  the  same  individuals  after  ascent  of  a  river  that  observers 
have  founded  on  them  many  false  species ;  and  the  larva  of  the  conger 
eel  becomes  at  times  converted  into  a  transparent,  colorless  pelagic  fish 
that  has  received  the  name  of  Leptocephaltis  MorHsii, 

Is  it  not  reasonable  to  suppose  that  the  outline  of  a  plastic  atom  of  pro* 
toplasm,  bounded  only  by  a  delicate  pellicle,  is  more  readily  amenable  to 
the  influences  surrounding  it  than  that  of  the  million-celled  creatures 
which  are  known  to  change  so  greatly? 

The  vegetable  kingdom  offers  examples  of  variation  as  striking  as  those 
of  the  animal. 

It  is  as  hard  to  find  two  leaves  of  the  same  plant  exactly  alike  as  it  is  to 
find  two  Dromios.  The  stem-leaves  and  coot-leaves  of  the  same  herba- 
ceous plant  difier  more  from  each  other  than  from  the  corresponding 
leaves  of  a  kindred  species.  In  some  trees,  as  the  ivy  and  the  mulberry, 
the  play  of  form  is  so  great,  that  one  unacquainted  with  the  facts  would 
certainly  believe  that  forms  gathered  from  the  same  stem  belonged  to  dif- 
ferent species.  Each  leaf,  as  truly  as  each  human  being,  has  its  own  par- 
ticular environment,  its  share  of  light,  heat,  nutrition,  etc.,  and  these 
work  changes  in  its  form. 

The  change  efiected  by  the  environment  upon  a  plant  goes  further  than 
form,  size,  or  color,  and  extends  to  the  nature  of  its  secretions,  so  that 
plants  which,  when  grown  under  certain  conditions,  are  good  food  for  man 
and  beast,  become  toxic  under  other  conditions.  This  is  true  of  many  of 
our  garden  vegetables ;  and«  to  come  nearer  to  our  microscopic  organisms, 
it  is  true  of  certain  many-celled  fungi,  such  as  the  common  agaric  of  the 
meadows. 

In  the  latter  case  the  fungus  is  on  all  hands  allowed  to  be  the  same,  yet 
while  one  specimen  it  innocuous,  another  is  toxic. 

Would  it  be  very  remarkable  if  it  should  be  proved  that  an  innocent 
one-celled  microbe,  surrounded  with  diseased  and  poisonous  pabulum, 
should,  if  able  to  resist  the  influences  around  it  without  perishing,  become 
poisonous  itself? 

Against  the  usual  form  of  the  germ  theory,  with  its  specific  germs  in- 
ducing specific  diseases,  it  is  allowable  to  put  forth  the  following  : 

The  microbes  tJuit  swarm  within  the  body  of  th^  victim  of  a  zymotic  diseoie, 
are  either  the  lineal  descendants  of  those  which  inhabited  the  same  body  uiih0n 
in  health,  or  are  the  lineal  descendants  of  those  which  once  dwelt  in  some  other 
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body  when  in  health;  and,  \fpououou8  in  their  nature,  have  been  so  rendered 
by  the  poisonous  nature  of  the  secretions  around  them. 

Organisms  placed  in  the  midst  of  matter  that  has  undergone  a  chemical 
change,  and  accustomed  to  feed  upon  the  products  of  disease,  are  likely 
to  introduce  that  disease  if  themselves  introduced  into  a  previously  healthy 
body. 

Their  substance  is  permeated  with  the  diseased  secretions,  their  surface 
is  covered  with  them.  They  have  fed  upon  abnormal  products,  therefore 
they  excrete  abnormal  products,  and.  if  placed  within  a  healthy  animal, 
are  apt  to  start  within  it  the  same  unhealthy  metabolism  to  which  they 
are  acclimated. 

Even  if  the  parasitic  germs  have  not  themselves  yet  become  toxic,  it  is 
a  physical  impossibility  to  introduce  them  unaccompanied  by  the  virus 
that  surrounds  and  permeates  them. 

Yet  the  primary  cause  of  the  disease  is  an  abnormal  change  in  the  pro- 
cesses of  life,  affecting  first  the  animal,  and  afterwards  the  parasite. 

All  analogy  is,  as  has  been  shown,  in  favor  of  this  view,  and  no  obser- 
vations yet  made  have  weakened,  still  less  disproved,  analogies  in  har- 
mony with  evolutional  facts. 

Many  well-known  medical  men,  notably  Dr.  Lionel  Beale,  and  Dr. 
Benjamin  Richardson,  refuse  to  believe  in  the  potency  of  mysterious 
specific  germs  peopling  air,  water  and  soil,  and  ready  at  any  moment  to 
enter  upon  a  work  of  wholesale  destruction,  and  recently  Dr.  Formad,  of 
this  city,  has  announced  his  adherence  to  the  older  and  more  rational 
view,  at  least  in  the  case  of  consumption. 

We  need  no  microscope,  and  no  doctor,  to  assure  us  that  germs  are  not 
the  primary  cause  of  most  of  the  ills  that  fiesh  is  heir  to.  He  would  be  a 
bold  man  who  would  dare  attribute  the  evils  following  excessive  indul- 
gence of  any  kind  to  the  presence  of  parasites ;  the  catarrh  that  follows 
facing  a  rough  north-easter,  or  ''cooling  off"  in  a  draught  can  scarcely 
be  due  to  germs ;  nor  can  the  pneumonia  that  succeeds  a  thorough  wetting 
and  chilling ;  the  rheumatism  of  the  muscular  man  who  has  habitually 
exposed  himself  to  cold  and  damp  ;  or  the  headache  that  punishes  intel- 
lectual excess,  be  set  down  as  caused  by  microbes. 

Yet  these  disorders  are  accompanied  with  more  or  less  of  that  inequality 
of  the  bodily  processes,  that  undue  activity  in  one  spot,  and  stagnation  in 
another,  which  constitutes  inflammation ;  and  there  is  little  doubt  that, 
were  a  microscopic  examination  made,  it  would  be  found  that  microbes 
were  present,  probably  in  larger  numbers  than  usual  in  a  state  of  health. 

Between  these  ordinary  ailments  and  epidemic  diseases  there  is  no 
provable  distinction  in  kind.  The  products  of  disease,  whether  particles 
of  the  diseased  organism,  or  parasites  become  diseased  by  a  residence  in 
that  organism,  are  dangerous  to  the  health  of  others,  and  the  danger  in- 
creases in  proportion  to  the  virulence  of  the  disease. 

Diseases  are  processes  of  dissolution,  and  dissolution  must  occur,  sooner 
or  later,  as  the  complement  of  individual  evolution. 
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The  role  of  microecopic  parasites  is  probably  similar  to  that  of  the  more 
tangible  UBJiicB  and  other  worms  that  live  as  commensals  within  the  body, 
devouring  the  nutriment  intended  for  it ;  or,  at  the  very  worst,  they  are 
feeders  upon  the  secretions  of  their  host.  In  either  case,  they  are  fed  at 
his  expense.  To  one  in  thorough  health  they  do  little  harm,  but  become 
a  burden  to  those  of  weaker  powers,  and  may  become,  in  those  attacked 
with  a  grave  disorder,  so  diseased  themselves  that  they  may  act  as  car- 
riers of  the  disease  to  previously  healthy  bodies. 

The  power  possessed  by  these  parasites,  taken  from  the  victim  of  an 
infectious  disease,  of  producing  descendants  which,  for  several  generations, 
are  capable  of  reproducing  that  disease,  is  often  pointed  to  as  a  proof  both 
of  the  specific  nature  of  the  parasite,  and  of  its  potency  as  the  primary 
cause  of  the  disease. 

Tet  these  facts,  when  looked  at  properly,  tend  to  prove  the  reverse. 

The  presumably  toxic  microbes,  removed  from  their  accustomed  pabu- 
lum, reproduce  themselves,  it  is  true,  in  healthy  infusions,  which  by  their 
presence  are  rendered  toxic,  but  at  each  removal  to  a  fresh  environment 
some  of  the  toxic  power  is  lost,  until  at  last  the  virus  has  become  so  at- 
tenuated that  it  can  safely  be  used  as  a  medium  of  inoculation  (as  haa 
been  practised  largely  by  Pasteur  upon  domestic  animals)  reproducing 
the  original  disease  in  a  mild  form,  and  thus  (in  some  way  not  easy  to 
explain)  ensuring  the  subjects  treated  with  it  against  the  fatal  form  of  the 
disease. 

What  is  this  gradual  enfeeblement  of  the  toxic  powers  of  the  parasite 
but  its  gradual  return  toward  its  normal  condition — toward  the  neutral 
properties  and  probably  toward  the  external  appearance  presented  by  its 
ancestors  when  they  dwelt  within  a  healthy  animal  ? 

Let  the  cultivation  proceed  for  a  sufficient  number  of  generations,  and 
the  reversion  will  be  complete. 

Observers,  principally  chemists,  who  have  studied  the  microbes  of  dis- 
ease, have  figured  their  forms,  and  in  some  cases  have  registered  the  trans- 
formations of  a  generation  ;  but  much  more  than  this  is  necessary  to  prove 
their  specific  distinctness,  or  their  direct  connection  with  the  disease. 

If,  after  an  examination  of  hundreds  of  individual  animals,  some  in 
health,  others  in  every  stage  between  health  and  the  crisis  of  the  disease, 
and  others  in  the  various  stages  of  recovery,  no  transition  form  is  in  any 
one  instance  noted — no  microbe  intermediate  in  character  between  that  of 
health  and  that  found  in  the  disease  ;  the  evidence,  though  still  negative, 
will  be  in  favor  of  the  ordinary  germ  theory,  but  if  in  only  one  animal 
among  hundreds  intermediate  forms  are  found,  that  one  instance  will  be 
positive  evidence  in  favor  of  the  views  here  advocated  ;  since  the  diseased 
form,  when  once  produced,  can  reproduce  its  characters  for  several  gen* 
erations. 

Microscopic  examinations  of  the  cultured  organisms  up  to  the  hundredth 
generation  would  throw  some  light  on  the  subject. 
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Identity  between  a  micrococcus -form  and  bacUliis-foTm  has  already  been 
noted. 

M.  Miguel,  who  has  recently  studied  in  a  most  thorough  manner  the 
germs  found  in  the  air,  gives  figures  of  the  development  of  an  organism 
which,  at  one  stage  of  its  life,  has  all  the  characters  of  a  very  long  baciUu8, 
and  afterwards  by  segmentation  into  spherules  of  equal  size,  forms  chaplets 
of  micrococci,  liable  to  separate  into  small  groups. 

The  editor  of  the  Revue  Scientiflque,  that  stronghold  of  the  n^icrobe  con- 
tagion theory,  admits,  in  a  late  issue,  that  the  forms  found  in  disease  are 
probably  varieties  of  habitat,  and  not  species,  yet  still  considers  them  as 
the  cause  of  the  diseases  they  accompany. 

After  admitting  the  great  variability  of  these  simple  organisms,  in  ac- 
<»rdance  with  their  habitat,  is  it  not  arguing  in  a  circle  to  maintain  that 
Tarieties  caused  by  certain  conditions  are  themselves  the  primary  cause 
of  those  conditions  ? 


On  the  Reversion  of  Series  and  its  Application  to  the  Solution  of  Numerical 
Equations,  By  J.  0,  Hagen,  S.  J,  Prof.  GoUege  of  t?ie  Sacred  Heart, 
Prairie  du  Ohien,  Wisconsin. 

(Read  be/ore  the  American  Philosophical  Society,  April  6,  188S,) 

In  a  treatise  entitled  "  Die  allgemeine  Umkehrung  gegebener  Func- 
tionen, "  which  was  published  in  1849,  Professor  Schld milch  maintains,  that 
all  the  methods  of  reversing  series,  based  upon  the  theory  of  Combinations, 
&il  in  the  point  of  practical  application  and  that  even  Lagrange's  formula 
presents  an  unfavorable  form  of  such  reversions.  The  author  then  proceeds 
to  develop  two  new  methods  of  reversing  any  given  function,  the  one  by 
means  of  Fourier's  series,  the  other  by  definite  integrals.  In  a  theoretical 
view.  Professor  Sch15milch's  methods  are  no  doubt  preferable  to  all  the 
ancient  ones  on  account  of  both  their  generality  and  their  simplicity  ;  yet 
when  there  is  question  about  computing  the  numerical  values  of  the 
coefficients  of  a  reversed  series,  it  should  not  be  forgotten,  that  in  most 
cases  these  definite  integrals,  in  spite  of  their  elegant  form,  can  not  be  com- 
puted except  by  development,  thus  in  many  cases  causing  even  greater 
trouble  than  the  old  method  of  combinations  in  the  case  of  algebraic  func- 
tions. 

The  treatise  here  published  does  not  claim  to  furnish  a  new  method,  but 
is  intended  to  give  the  recurring  formula  for  determining  the  coefficients  of 
the  reversed  series  such  a  perspicuous  form  as  to  render  its  practical  appli- 
cation easy,  and  then  to  apply  the  same  to  the  solution  of  numerical 
•equations. 


\fi 


lit 


u 


t      '         *      •  J 

'i   -.1.4  1«/«fii>ji«.  .'''r^     -  3  "V'li .  .     J,  to*^j»jrdiiig  10  iLe  xiotatiaD  rf 
«^.«     .<!  jv4  «'.t;r  //^  «/        .  v^  n-pf'Tb^rijU  fejl  vucii  c^jxubixiifciiDXtf  of  tiift 

''•   "*    <'■!  +  v-  +  -  -  -  4-  c/^  ^  r. 

')  1.4  «M«»'  I'/Mii'jih  ir  ari  i'.l«;fjU<;al  's'juatioo  and,  according  to  the  tbaoavib 
'/*  'i.'-ijv*  iUiii.iLU-  '^'/«-ffl«;i«-fjt«,  jjjay  \j»i  r«?bolved  into  tUc  loUovinr 


'/# 

"l 

"t 

«• 

r 

0 

0 

0 

0 

0 

1 

0 

0 

(1 

1 

0 

i) 

0 

2 

t,i.t,ti     Mri    ijMVl-   IIh'   rotllllliflll 

I      HI  H ,/  r  »<*  rn 

.VA,  ,r(r>      "        Oor      VA,B.'  =  0.  (i, 

'Hm/«|{Ii  iliU  i<|iiiiiltMi  Iri  or  tlio  f/ith  deforce  with  regard  to  B^  yet  Ibr 

iUi  ji  vmb|iiii  ii(  miilnH,  tiiil  oni*  of  lu  hmiIm  In  fit,  because  there  ifttelMt 

thtty  tif  tlntiiifHtn/  y  ihl*t  a  $erif»  of  atfrnding  poicers  of  X»  &nd  indeed  we 

Ihtil  llmf  M^  U  lii  milUl^p  Ntlll  luiolhnr  (MmuIIiIou. 

I'ifHhig  y  ^  (*  wi*  hiivii  K    -■  A^,  hunm 

i-   ^ 

r  \U  A/  :--  0. 

Im  Mim  hihiiiIhI  imHii  Ah  -->  (^  wo  lmv«*  11,,    -  0. 

|.    fAHH.  0,i„    (     l,i|  4    VVi,    I-  .   .  .     i    ;i  «|^  =  1. 

Vkk  MMN  mtlllllH  ol  (ho  I'ollowlii);  ivmbinAtlona  : 


••* 

••l 

*»• 

•«* 

•»« 

r 

0 

I 

0 

0 

0 

1 

I 

I 

0 

0 

0 

l» 

1 

0 

0 

0 

;^ 

ItiSS.] 


95 


[Hagen. 


Hence  we  have  the  second  condition 

Bq     Bj 


r  =  m 
2  A,  ,r(r) 
r  =  o 


=  1. 


7r(r-l) 

S.   Oase,  Ooq  +  lai  +  2aj  +  ...+/£  a^ai  =  2. 

This  equation  admits  of  the  combinations  : 
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Hence  the  third  condition  is 
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The  combinations  of  this  case  are  the  following  : 
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Hence  the  fourth  condition 


r  =  o 
5.   (7aw.  .Oflo  +  lai  +  2a,  +  .  .  .  -f  A  a^  =  4. 

Here  we  have  the  following  possible  combinations  : 
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Hence  the  fifth  condition  : 
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and  90  on. 


BJ-*  B 


7r(r-4)  :r(4) 


)  :r(4)J  -  "' 


(5) 


Mte,^The  lower  limit  of  r  may  be  put  =  0,  because  all  those  terms  in 
which  TT  contains  a  negative  argument,  are  zero. 

§2.  The  equations  (1)  to  (5)  may  be  transformed  in  the  following  way. 
We  put  for  brevity's  sake 
r  =  m  ,  _v 

(6) 


Sji=2:     Q^A,B,r-6==M  + 


where 


/r\  __  rjLT—i; 


r  (r-l)  (r-2)  .  .  .  (r— ^  +  1) 


(7) 


8      ....       $ 

according  to  the  notation  of  EuUr*    For  numerical  computations  we 
then  obtain  from  (6) 

Ti  =  Ai  +  2  A,  B,  +  3  A,  Bo«  +  4  A,  Bo«  +  .  .  . 
r,  =  A,  +  3  A,  Bo  H-  6  A,  Bo*  -f  .  .  . 

r,  =  A,  +  4  A4  Bo  +  •  •  • 
JS^i  =  A4  +  .  .  . 

Thus  the  conditions  (1)  to  (5)  present  themselves  in  the  more  perspicu- 
ous forms 

r.=o 
B.  i".  =  1 

B,v, +  B,«r,  =  0  \     (8) 

B,  i',  +  2  B,  B,  r,  +  B,'  2-,  =  0 

B«  r,  +  2  (B,  B,  +  J  B,')  r,  +  3  B.'  B,  2',  +  B.«  2;=0.     J 

The  law  of  these  series  being  evideaced  from  inspection,  we  deduce  the 
next  following  conditions  : 

B,  ii  +  2  (B,  B,  +  B,  B.)  r,  +  3  (B,'  B,  +  B,>  B.)  2,  +  4  B,'  B,  J.  + 
B.»  Vj  =  0 

B.  E,  +  ^m  (B^B.  +  B.  B«  +  -^^)r,  +  r(3;  (B,B,B,  +  ^  B«+ A') 

X  V  +  .(4)(|J^  B.  +  %^  f£)  I.  +  5  B/  B.  r.  +  B..  r.  =.0. 

and  in  the  general  form 

B^  I^  +  r(2)(Bi  B^-i  +  .  . .)  v^  +  r(3)(Bi .  .  .  .)  2',  +  •  •  •  +  Bi^  2^=0, 
each  term  with  the  sign  I^  having  the  factor  ttCv)  and  each  B^  having  the 
denominator  izM-  The  factors  of  S^,  are  always  v  in  number,  and  the  sum 
of  their  indices  fu 
There  is  no  difficulty  in  solving  the  equations  (8),  except  the  first. 


*  Acta  PetropoUtana,  V.  1,  p.  89.    Though  his  notation  Is  not  maoh  used  in 
American  text-books,  It  is  found  very  handy  In  operating  on  series. 
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which  is  of  the  mth  degree  and  will  be  considered  presently.    The  other 
equations  give  the  following  solutions  : 

"l  )  (9) 

B,  =  +  ,,^  (2  J,' _  i-,  r ) 

B.=-  i  -  (5  r,'  -  5  J.  J,  r.  +  I-.'  Z,),  etc 

The  formulas  show,  first,  that  in  general  we  shall  have  ^  =  oo,  and 
secondly,  that  the  series  of  the  coefficients  B  decreases  the  faster  the 
larger  U^  is.  For  the  quotient  B  ,  ^  -?-  B  is  of  the  same  order  as  1  -f-  Z^, 
Hence  a  few  terms  will  suffice  to  compute  y  as  often  as  the  coefficient  A^ 
is  large  in  comparison  to  the  following  coefficients. 

Now  as  to  the  condition 

r.  =  Ia,BoB/  =  o, 

r  =  o 
it  is  evident  that  its  eosaci  solution  is  impossible  as  often  as  m  >4,  except 
in  one  case,  viz. :  when  A^  =  0,  in  which  we  have  also  B^  =  0.    The 
approximate  solution  of  the  above  equation  by  development  will  be  ex- 
plained in  Part  II. 

§8.  In  the  special  case  A^  =  0  we  have  B^  =  0,  because  K  ftnd  y  are 
zero  at  the  same  time.  Consequently  we  have  Z^  =  A^  and  the  formulas 
(8)  may  be  written  in  the  form 

B«  =  Ao  =  0 

B,A,  =  1 

B,  Ai  +  Bi«  Aj  =  0 

B,A,  +  2B,B,A,  +  B,»A,  =  0- 

B,  Ai  +  2  (B,  B,  +  i  B,«)  A,  +  3  Bj«  B,  A,  +  B/  A,  =  0  /   ^^  ^ 

Bj  Aj  +  2  (B,  B,  +  B,  B.)  A,  +  3  (B^'  B,  +  B,«  BJ  A,  + 
4  Bi»  B,  B,  +  Bi»  A»  =  0 
etc.,  their  solutions  being 

B-  +  ^ 


^1  =  —  T-i  ^« 

7  )  m 


^t  =  +  ^,^0i^2'-A.,A,) 

B4  =  —  ^  (5  A,»  —  5  Ai  A,  A,  +  Ai«  A,),  etc. 

Part  II. 

§4.  When  Ao  is  not  zero,  the  given  series  may  be  written  in  the  form 
r  =s  m 
X— A^=2:A,y'  (10) 

ra>l 
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Here  we  have  exactly  the  case  of  §3  and  the  formulas  (9')  will  at  once 
give  the  coefficients  of  the  series 

y  =  iBe(x-Ao)«.  (1<K) 

«  =  o 
§5.  When  it  is  required  to  have  y  developed  into  a  series  of  ascending 
powers  of  X  itself,  we  may  proceed  in  the  following  way.    Let  the  given 

series  be  written  in  two  different  ways, 

r  =  in  r  =»m 

X  =  2'A^y'and  X— A^  =  i:A,y', 
r  =  o  r= 1 

and  consequently  also  the  reversed  series 

y  =  Ifia  X«  and  y  =  Jc,  (X  -  Ao)«.  (11) 

i  —  o  3=»o 

The  values  of  the  O  ar^  given  by  the  formulas  (90>  provided  that  we 
write  C  instead  of  B,  as  has  been  explained  in  §4,  while  the  coefficients  B 
are  still  unknown.  Developing  (X  —  Aq)^  by  the  Newtonian  formula, 
we  get 

(X  -  A,)«  =  (- 1)*^  f  T- 1)^  (J)  V-^  X^; 

and  equating  the  two  series  (11),  we  obtain 

V  B«  X«  =  2;  (-  1)^  X^  2'  (-  1)«  C«  (  f  )  Ao«-A  ; 

and  finally  by  the  theorem  of  Indeterminate  Coefficients, 

Ba  =  (—  1)^  2'*(— 1)«  (f)  C«  Ao*-A  (12) 

Thi^  formula  may  be  transformed,  by  changing  the  index  d  =  X  +  t, 
thus : 

Ba  =  (-  1)^  2'T-  1)^  +  «•  (^-j"  ^)Ca  +  r  Ao^  (120 

r  =  o  \    X     / 

where  instead  of  (      j     )  ^^  may  write"  (  ).   The  c<mvergence  of 

the  series  (12)  will  depend  upon  the  coefficients  O  and  must  be  examined 
in  each  special  case ;  in  general  we  can  state  that  it  always  converges, 
when  we  have 

lim      C«^  +  j_     .._! 
a  =  00        C«       "^        Ao 

Example. — Let  it  be  required  to  reverse  the  series 

X  =  i  +  iy4-iy'  +  4y'  +  ... 

Here  is  A«  =   y  (^  >  0)  and  A^  =  1,  hence  we  obtain  from  (9'),  writing 
C  instead  of  B, 

C,  =0,  C,  =  1.  C,  =  _  -^y  C.  =  +  ^l^y  C«  =  -  ^l^y  etc. 

and  in  general  (except  Cq) 
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1  ( i\A  +  r+l 

C,  =  (-1)^  +  1-  or CxH.r=^-^^(^. 

This  value  substituted  in  (12')  gives  for  ;i  >  1 
Ba  =  (—  1)A  +  1     V  (A  -f  r)     — - —  =  i— ?A__      2^     — ^  = 

(-1)^  +  1 

and  for  jl  =  0,  since  Co  =  0, 

r=oo    1  r  =  oo    1 

Bo  =  —  2*— -=1—    i^     — -=1  —  e; 

where  e  =  2.718281828  +  is  the  base  of,  the  JVepierian  system  of   loga- 
rithms. 
Sabstitating  these  values  Into  the  first  of  the  formulas  (11)  we  obtain 

\3^Q0  A«aOOx         1\A4.1 

y  =  2"  Ba  X^  =  1-e+e  I     t:  ^l  IL   ^^^ 

A=»0  A>-1  ^(A) 

Consequently  the  given  series 

is  reversed  in  the  following  way  : 

y  =  1  -e  (l  -  ^  +  ^  -  .^^-^  +  -^  -...) 

This  last  formula  may  be  tested  in  the  following  way.  The  given  series 
requires  that  we  have  at  the  same  time  X  =  ^  &Qd  y  =  0,  consequently 
the  reversed  series  requires  the  identity 

1.2  ^  1.2.8       1.P..8.4  -r  •  •  •  —      g     ' 
which  may  be  verified  without  difficulty. 

Part  III. 

The  equations  (10)  and  (100  imiA  j  the  approximate  solution  of  algebraic 
eguaUoM,    Putting  A^^O  and  assuming  for_X  any  constant  quantity, 
flay  a,  we  may  write  these  equations  in  the  following  way : 
r  =  in  5  =  ^ 

a  =  r  A^  y,  solution,  y  =  r  B«  a«  (18) 

r=.l  «  =  o 

The  coefficients  B  are  determined  by  the  equations  (8)  and  (9).  We  do 
not  say  (8')  and  (9')>  because  the  condition  Bq  =  0  is  not  by  necessity 
ftdfllled  in  this  case,  although  we  have  Aq  =  0.  While  in  §1  we  have 
stated  that  the  reversion  of  the  series  admits  of  but  one  root  of  the  equa- 
tion (1),  since  there  is  but  one  way  of  developing  y  into  a  series  of 
aaoending  powers  of  X»  we  now  have  to  say,  that  all  the  m  roots  of 
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the  equation  (1)  are  to  be  considered,  since  our  equation  (18)  of  the  mth 
degree  admits  of  m  solutions.    And  indeed,  equation  (18)  being  no  more 
an  identity,  we  cannot  say,  as  we  did  in  §8,  that  a  and  y  will  be  zero  at  the 
same  time. 
Consequently  the  condition  (1)  is  be  taken  in  its  full  extent  and,  sinofr 

Ao  =  0,  may  be  written  this  way  : 
r  =  m 

V  A,  B/  =  0  (14) 

r  =  l 
This  equation  is  at  once  resolved  into  the  following  two : 

r  =  m 
Bo  =  0  and  I  A,  B^t--i  =  o,  (14') 

r  =  l 
thus  showing  that  the  solution  of  the  equation  of  the  mth  degree  ii  made  de- 
pendent on  the  solution  of  an  equation  of  the  (m  —  I)th  degree,  as  has  been 
remarked  also  by  Prof.  Schldmilch  on  page  26  of  his  article  referred  to. 
For  each  root  Bq  the  formulas  (7)  and  (8)  will  furnish  a  difterent  set  of  oo- 
efflcients  B^  B, .  .  .  .  and  consequently  a  diflferent  value  of  y,  and  the  for- 
mulas (9')  give  at  once  the  value  of  y  for  the  root  Bq  =  0  : 

y  =  +  -i^a--^A,a«+-^y  (2V-A,A,)a»~-^^ 

5  Aj  A,  A3  +  Ai«  AO  a*  + (15) 

As  we  have  already  noted  in  §2,  this  method  is  applicable  especially 
to  such  series  in  which  the  first  coefficient  A|  is   large  in  comparison 
to  the  following  ones. 
Mrst  example. — Let  the  given  equation  be 

y«  _^  10  y  -f-  1  =  0. 
Here  we  have  A,  =  1,  Aj  =  10,  a  =  —  1,  and  from  (14^)  we  get  the 
two  conditions  Bq  =  0  and  B^  =  —  10.     By  the  first  we  obtain  from  (15> 

By  the  second  condition  Bq  =  —  10,  we  compute  from  (7) 

2;  =  — 10,  2;=-l.  2;  =  0,  etc.; 
and  by  means  of  these  values  from  (8)  or  (0) 

Bi  =  —  -f^,   B,  =  -^-,B3=         _,  B4  = -j^,  etc. ; 

and  finally  we  have  from  (13) 

y,  =  -10  +  -^-  jjj5  +  -jj  -  ^  +...=-9.8989795... 

A  proof  of  this  calculation  Is  found  iu  that  y^  -{-  y,  is  equal  to  the  nega- 
tive cofflcient  of  y. 

Second  example. — Let  it  be  required  to  solve  the  equation  of  the  foorUi 
degree 

y4  _  4  y3  _25  y'  +  100  y  +  1  =  0. 
Here  we  have  A^  =  1,  A3  =  —  4,  Aj  =  —  25,  Aj  =  100,  a  =  —  1. 
The  equations  (14)  are  now 

Bo  =  Oancl  B^i'  —  4  Bo«  —  25  Bq  +  100  =  0. 


*      ,\       » 
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The  latter  admits  of  being  resolved  in  the  following  way :  *  '>\\: 
Bo»  —  4  Bo»  —  25  Bo  +  100  =  (B,«  -  25)  (Bo  —  4),  ••'.*. 
and  thus  we  obtain  for  Bo  the  following  numerical  values  0,  — 5,  ^^  +^.* 

1.  By  the  first  we  obtain  fh)m  (15) 

1_        J5 1650        118125  _  .     y 

^* ""       100  ■*"   100»        100»  "^     100^ 

=  —.009,975.163.8  .  .  .  *  ' 

2.  By  the  second  we  compute  from  (7) 

2;  =  — 450.  2:,  =  + 185.  2;  =  — 24,  2',  =  1,  2;  =  0,  etc, 
and  consequently  from  (8)  or  (9) 

^»  —  ""■  450*     * ^   450" »  ^8  —  —  450S .  etc.. 

and  finally  from  (18) 

—       n_i_    ^    j_    ^Q^      .    57650 

y.  —  —  5  +  450  +  isoT  +  i^o*"  ■*■••• 

=  —  4.997.775,744,5.  .  . 
8.  In  the  third  case  B©  =  +  4  we  find  from  (7) 

2;  =  —  86,  2;  =  +  23.  J,  =  +  12,  2*,  =  1,  2*,  =  o.  etc. , 
and  from  (9) 

R  —  1     T>  _    23     ^  _       1490        __  80707     . 

«i  — —  "3^,  ^«  —  ^gT' ^1  —  — -sS**'  "*"""86F'        ' 
hence  firom  (13) 

_  _1_       ^       1490       80707 

y»  "•  ^  +  36  "^   36»    "^    36*    "^    36^     +  •  •  • 
=  4.028.296,8.  .  .  . 
4.  In  the  fourth  case  B©  =  +  5  we  have  from  (7) 

2;  =  +  60,  J,  =  +  65,  r,  =  +  16,  J,  =  1,  2;  =  O.  etc, 
and  firom  (9) 

R  —     ^     R   —         ®5     R   —  '''^^  R  _       1115625     . 
^  ""    60'     •  ""  —  M)* '      »  ~"   56» '     * 50^'  ^^^'' 

consequently  : 

_  1  65 7650        1115625 

y*  ~  ^ ""  50   ""    50»  50»    ""       50^ 

=  +  4.979,453,9  .  .  . 

A  proof  of  the  work  is  found  in  the  sum  of  the  four  roots, 

yi  =  — 0.009,975.163.8 

y,  =  — 4.997,775,744,5 

yj  =  + 4.028.296.8 

y^  =  +  4.979.453,9 

+  4.000,000, 
inclusive  of  the  sixth  decimal  place  being  equal  to  the  negative  coefficient 
ofy». 


•         •  • 
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On  ihezC^Mernon  of  OMarine  into  Hydrochloric  Add,  oi  ob9crved  in  the 
Depeiuaon  of  Oold  from  iU  SoluUont  by  OharcodL  By  Wm.  Marrit 
BwiMi 

V  (Bead  htforc  the  American  PhUosophicdl  Society,  April  6,  1883,) 
•»    • 
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/./•••  The  simple  fact  of  such  conversion,  while  of  interest  in  a  chemical  point 
'*  ^\'ot  view,  would  not  Justify  me  in  occupying  the  time  of  this  meeting  in  dis- 
*  *     cussing  it. 

But  in  its  technical  application  to  the  cheap  and  effective  deposition  of 
gold  from  its  solution,  both  from  the  novelty  and  usefulness  of  the  method 
it  is  deemed  worthy  of  your  attention. 

Preliminary  to  the  description  of  the  process,  and  necessary  to  an  appre- 
ciation of  its  value  in  a  technical  sense,  the  following  facts  have  an  im- 
portant bearing. 

It  has  been  estimated  that  only  about  one-tenth  of  the  gold  of  our  coun- 
try exists  in  an  uncombined  state  (as  free  milling  ores),  or  as  dust  and 
grains  of  gold  in  river  sands,  or  placer  washings ;  such  gold  is  largely 
obtained  by  amalgamation  processes. 

The  remaining  nine-tenths  is  found  in  veins  of  the  older  geologic  period, 
and  is  held  in  combination  by  sulphides,  arsenides  and  tellurides  ;  to  these 
ores  the  process  of  amalgamation  with  mercury  has  been  found  inapplica- 
ble ;  hence  they  are  generally  known  as  refractory  ores. 

Two  methods  have  been  adopted  for  working  these  refractory  ores,  viz,: 
Smelting  or  fusion  with  lead,  and  chlorioation  ;  that  is  by  first  reducing  the 
combined  sulphides,  &c.,  to  oxides,  and  then  dissolving  the  gold  by  means 
of  chlorine. 

The  process  of  smelting  is  applicable  to  refractory  ores  only,  when  they 
carry  a  high  value  in  gold,  because  of  the  high  cost  attending  the  method. 
Crooks  and  R5hrig's  "Metallurgy"  teaches  that  "ores  containing  combined 
gold  to  the  amount  at  $20  per  ton  cannot  be  profitably  fused  with  lead; 
even  could  they  be  raised  without  mining  cost."  As  a  rule  in  this  coun- 
try this  process  is  not  applied  on  ores  below  the  value  of  $40  per  ton. 

By  chlorination,  ores  carrying  $20  per  ton,  can  be  profitably  worked, 
mining  costs  included. 

Without  entering  into  the  question  of  chlorination,  it  may  be  remarked 
that  various  methods  have  been  devised  whereby  the  solvent  powers  of 
chlorine  have  been  applied  to  the  extraction  of  gold  from  such  ores.  The 
process  is  an  old  one,  is  one  which  has  been  lon^  in  use,  and  the  excel- 
lence of  the  method  is  admitted;  it  has  been  found  that  the  solvent  power 
of  a  chlorine  solution  is  much  increased  by  operating  with  the  gas  under  a 
pressure  equal  to  two  or  more  atmospheres. 

By  such  proceeding  it  is  evident  that  the  chlorine  solution  employed  in 
the  chlorinating  apparatus  will  be  highly  saturated  with  the  gas;  it  was 
with  such  supercharged  solutions  that  the  following  experiments  with  car- 
bon were  conducted.   It  is  taught  tliat  water  at  ordinary  temperatures  wfll 
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hold  in  solution  two  and  a  half  times  its  yolume  of  chlorine,  and  that  five 
cubic  feet  of  the  gas  will  weigh  one  pound,  and  it  has  been  found  in  prac- 
tice that  under  the  Mears'  system  or  method,  by  pressure,  the  resultant 
solution  carried  such  volume  of  gas  as  to  require  an  excessive  amount  of 
sulphate  of  iron,  or  sulphuretted  hydrogen  (wliere  these  procipitants  are 
used)  to  neutralize  the  excess  of  chlorine,  before  they  could  act  in  pre- 
cipitation of  the  gold.  Thus  adding  a  cost  that  our  low  grade  ores  wOl 
not  bear ;  other  difficulties  and  shortcomings,  attend  the  precipitations  by 
these  reagents,  not  necessary  to  describe,  as  they  are  well  known  to  all 
who  have  adventured  on  any  of  the  various  modes  of  chlorination,  and 
which  are  clearly  set  forth  in  Crook  and  R5hrig's  "Metallurgy,"  in  de- 
scribing Plattner's  Chlorinating  works  at  Richenstein,  upper  Silesia. 

From  the  unsatisfactory  results  of  thus  precipitating  the  gold  after  it  is 
obtained  in  solution,  chlorination  processes  have  been  of  limited  applica- 
tion, being  mainly  confined  to  operations  on  a  small  scale  and  to  the  con- 
centrated tailings  of  other  processes. 

In  the  effort  to  overcome  these  obstacles  to  success,  and  to  adapt  chlori- 
nation to  the  requirements  of  enlarged  operations,  the  writer  reached  re- 
sults which  are  herein  described  and  explained. 

In  an  aqueous  terchloride,  or  normal  solution  of  chloride  of  gold,  very 
many  substances,  both  inorganic  and  organic,  will  decompose  the  salt  and 
precipitate  the  gold  in  a  metallic  state,  or  in  combination  with  the  sub- 
stances employed ;  but  excepting  the  proto-sulphate  of  iron,  or  sulphu- 
retted hydrogen,  they  are  quite  inapplicable  in  a  solution  surcharged  with 
chlorine,  especially  is  this  the  case,  in  the  use  of  organic  substances, 
owing  in  a  measure  to  their  rapid  decomposition  and  disintegration  by 
chlorine. 

In  vegetable  charcoal  we  find  an  organic  structure  capable  of  resisting 
the  destructive  influences  of  chlorine,  therefore,  after  numerous  failures 
with  other  organic  substances,  this  was  adopted  as  subject  of  experiment ; 
and  it  was  found  possessed  of  a  remarkable  power  in  decomposing  the 
auric  solution,  converting  the  chlorine  rapidly  into  CIH,  depositing  the 
gold  upon,  and  throughout  the  charcoal,  and  allowing  contained  copper 
to  pass  off  in  the  escaping  fluid.  Thus,  by  a  simple  regulated  flow  through 
charcoal,  surmounting  the  sole  difficulty  to  the  employment  of  the  chlor- 
ine process,  on  an  extended  scale  of  operations. 

The  gold  was  retained  in  metallic  form,  and  of  great  purity  ;  by  long 
continued  action  the  gold  was  observed  to  replace  the  wasting  carbon, 
atom  for  atom,  fibre  for  fibre,  retaining  the  form  and  structure  of  the  frag- 
ment of  coal,  so  that  on  the  dissipation  of  the  carbon  by  incineration,  and 
washing  away  the  ash  by  SO*,  a  brilliant  and  perfect  golden  pseudomorph 
of  the  coal  was  obtained. 

The  copper  in  the  solution  was  not  affected  by  the  coal,  and  it  passed  to 
iti  appropiate  tank  to  be  precipitated  by  iron  as  cement  copper. 

In  a  report  made  by  Prof.  P.  M.  Endlich,  to  parties  in  New  York,  he 
Bays,  "  In  order  to  test  the  efficacy  of  the  process,  I  took,  systematically. 


Davis.]  10-1  [AprU^ 

samples  from  the  receiving  tanks,  from  the  collecting  tanks,  fh>m  the  pipe 
which  carried  the  solution  to  the  filter,  and  from  the  stop  cock  throagh 
which  the  liquid  passed  after  the  solution  had  been  in  contact  with  the 
charcoal. 

"The  unvarying  results  of  these  repeated  tests  may  be  summed  up 
briefly: 

**  While  I  never  failed  to  get  copious  precipitates  of  gold  from  the  sola* 
tion  in  the  tanks,  and  from  that  taken  from  the  faucet  through  which  it 
flowed  into  the  filter,  I  never  obtained  the  slightest  gold  precipitate  from 
the  same  liquid  after  it  Tiad  passed  through  the  charcoal, 

"The  tests  which  were  employed  to  detect  gold  in  the  liquid  which  had 
passed  through  the  charcoal  were  varied,  and  entirely  sufficient  to  be  con- 
vincing. Sulphate  of  iron  will  decidedly  indicate  the  presence  of  one  part 
of  gold  to  forty  thousand  parts  of  liquid. 

"Neither  with  this  reagent,  nor  with  any  others  that  were  used  could  a 
trace  of  gold  be  detected  in  the  liquid  taken  from  the  lower  spigot  of  the 
first  barrel,  containing  one  hundred  pounds  of  charcoal,  measuring  twenty- 
eight  inches  vertically,  after  about  nine  hundred  and  sixty  gallons  of  ter- 
chloride  solution  had  passed  through  it." 

This  amount  of  solution  represented  about  six  thousand  pounds  of  ore, 
carrying  according  to  assays,  $72  in  gold. 

He  continues,  ''Briefly  restating  what  has  been  said  at  greater  length,  I 
would  repeat  that  the  charcoal  filter  as  here  used,  is  entirely  sufficient  to 
precipitate  from  a  terchloride  solution,  cUl  the  gold  contained  therein." 

Prof  Endlich  remarked  on  the  disappearance  of  the  chlorine  from  the 
solution  afler  it  had  passed  the  filter.  At  this  stage  of  the  experiment  the 
true  cause  of  the  deposition  of  the  gold  was  not  determined,  on  this  point 
he  writes : 

"  As  to  the  chemical  exchanges  which  take  place,  and  produce  the  re- 
sult, I  cannot  speak  positively,  and  have  not,  at  present,  the  time  at  my 
command  to  make  the  requisite  investigations."* 

It  was  not  until  operations  were  conducted  on  an  enlarged  scale  that  we 
arrived  at  an  explanation  of  the  reactions  which  occur  in  the  contact  of  the 
terchloride  solution  with  carbon. 

It  was  known  to  a  few  antiquarian  delvers  in  cliemical  records,  tliat 
among  the  multitude  of  substances  which  decompose  a  solution  of  chloride 
of  gold,  carbon  was  named  by  Count  Humford  as  possessing  this  property, 
but  it  was  only  under  certain  conditions  that  he  observed  it  to  act,  for  he 
says,  "recently  ignited  charcoal  separates  gold,  only  in  sunshine  or  at 
1090 ; "  further  experiment  proved  that  under  the  influence  of  light,  or 
heat,  gold  will  separate  from  its  solution  in  the  absence  of  charcoal. 

Thus  Kane  teaches  that,  "when  chlorine  water  is  exposed  to  the  light, 
it  is  gradually  decomposed,   chloride  of  hydrogen  being  formed,  and 

*Prof.  E.  subsequently  writes:  '' Your  concluHlons  regarding  the  deoompod- 
tlon  of  water  for  the  formiitlon  of  ClII  seem  a  little  forced." 
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oxygen  being  set  free,  he  fUrther  states  that  heat  has  the  eflfect  of  decom- 
posing such  solution  with  the  same  results;"  should  gold  be  present,  it 
will  be  precipitated  in  proportion  to  the  disappearance  of  tree  chlorine.* 

When  it  thus  appeared  that  the  recited  conditions  alone  were  sufficient 
for  the  deposition  of  gold  from  its  solution,  then  was  Rumford's  discovery 
consigned  to  the  limbus  of  useless  speculations.  This  remarkable  property 
of  carbon  is  casually  mentioned  by  a  few  authors ;  but  it  is  nowhere  taught 
.that  carbon  is  distinguished  by  any  remarkable  energy,  or  as  differing 
from  the  crowd  of  organic  substances  with  which  it  was  classed. 

Neither  is  it  anywhere  suggested  that  such  deposition  was  of  any  com- 
mercial value,  and  no  use  has  ever  before  been  made  in  the  metallurgic 
reparation  of  gold  from  its  solution,  nor  has  carbon  been  employed  in 
obtaining  gold  from  its  ores  except  as  a  fuel. 

Just  the  opposite  has  been  the  case,  for  when  the  attention  of  experts 
was  called  to  the  claims  of  this  process,  they  generally  agreed  that  there 
was  nothing  in  chemical  laws  or  scientific  principles  to  sustain  the  assump- 
tion, and  at  this  moment  well  informed  minds  are  at  a  loss  to  account  for 
the  remarkable  energy  of  this  new  agent  in  reducing  gold  from  a  solution 
to  a  metallic  state,  and  the  additional  fact,  that  it  is  inert  towards  other 
•earthy  and  metallic  constituents  of  the  solution.  Thus  serving  as  a  refining 
agent  also. 

Ab  sustaining  the  claim  of  noneUy,  for  the  hypothesis  of  the  conversion 
of  chlorine  into  CIH,  by  carbon,  allusion  may  be  made  to  the  contrary 
opinion  of  many  chemists,  as  expressed  in  correspondence  with  the  writer. 
Several  incline  to  the  opinion  that  the  reduction  is  simply  a  mechanical  at- 
traction of  the  carbon  for  the  gold  (corresponding  to  the  action  of  animal 
carbon  on  the  impurities  in  sugar)  ;  this  opinion  has  been  held  regardless 
of  the  disappearance  of  large  volumes  of  chlorine,  and  the  formation  of  its 
equivalent  of  GIH. 

Others  ascribe  the  action  to  the  defective  carbonization  of  the  wood,  and 
seek  explanation  in  the  ''oils,  resins,  or  partially  changed  wood  fibre," 
which  are  known  to  precipitate  gold. 

Some  claim  that  the  action  is  due  to  the  presence  of  hydrogen  in  the 
gaseous  ammonia,  which  cliarcoal  absorbs  with  avidity  from  the  air.  If 
such  were  the  case,  the  action  would  be  of  short  duration  in  the  presence 
of  highly  charged  chlorine  solutions ;  but,  that  such  is  not  the  case,  may 
be  experimentally  shown,  by  submitting  a  perfectly  prepared  piece  of 
charcoal  to  a  high  heat,  and,  while  in  a  state  of  ignition,  quenching  it  in 
distilled  water  (simply  for  the  purpose  of  cooling),  then  immediately 
transfer  it  in  the  dark  to  a  cold  surcharged  chlorine  solution  carrying  gold 
and  copper ;  the  effect  will  be  the  disappearance  of  the  f^e  chlorine,  the 

•In  the  quantitative  Investigation  of  thlB  sabject  by  Dr.  G.  A.  KoBnlg  of  the 
Pennsylvania  University,  as  pnbllsbed  in  Journal  ot  Franklin  Institnte,  May  8, 
1889;  this  property  of  beat,  to  decompose  a  gold  solution  was  overlooked,  and 
his  oonolusions  are  invalidated  by  his  employing  heat  in  the  digestion  of  the 
carbon  In  the  gold  solution. 
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presence  of  its  due  equivalent  of  CIH,  tlie  deposition  of  tlie  gold  on  the 
carbon,  while  tlie  copper  will  be  found  in  the  solution.  That  the  action 
of  carbon  in  eflfecting  such  changes  is  not  evanescent  has  been  shown,  bat 
may  be  repeated  in  brief : 

A  filter  containing  one  hundred  and  sixty  pounds  of  charcoal  in  the  ope- 
rations of  the  mill,  after  a  continuous  flow  of  chlorine  solution  for  ten 
days,  and  passing  sixteen  thousand  gallons  (representing  eighty  tons  of 
ore)  was  still  effective  in  producing  the  above  results.  Some  few  writers  in 
their  hasty  experiments  failed  in  getting  satis&ctory  results  and  dismissed' 
the  subject  as  "the  wild  dream  of  a  mad  inventor." 

The  following  formula  is  offered  as  explanatory  of  the  reactions  attend- 
ing the  deposition  of  gold  from  its  solution  by  cliarcoal : 


2  AuCl», 


Au" _ 3  Au  firee. 


Cl«. 


3  Carbon...  C». 


'--. 


6  Aqua 


n«  ...:::>..._ Jr::-^6  ciH 


0« -^  3  C0« 


Chemistry  teaches  that  **  Chlorine  has  a  powerful  affinity  for  hydrogen, 
and  when  brought  in  contact  with  other  bodies,  in  the  presence  of  water, 
will  decompose  the  water  by  combining  with  the  hydrogen  forming  CIH 
and  liberating  oxygen.  Thus,  substances  are  frequently  oxidized  by 
chlorine  to  a  higher  degree  than  by  nitric  acid.     Kane  teaches  that 

'*8elenious  acid  (SeO')  and  chlorine  in  the  presence  of  water  is  con- 
verted into  selenic  acid  (ScO*)  and  hydrochloric  acid  (CIH). 

SeO«  -f  CI  -f  HO  =  8eO»  +  CIH." 

Reasoning  from  analogy,  we  may  explain  the  reactions  in  the  deposition 
of  gold  :  by  substituting  carbon  for  selenious  acid  in  this  formula ;  in 
which  case  the  carbon  is  oxidized  at  the  expense  of  the  water,  the  hydro- 
gen uniting  with  the  chlorine  to  form  CIH. 

That  such  are  the  reactions  may  be  assumed,  a  priori,  as  all  the  ele- 
ments involved  are  satisfied  according  to  their  equivalent  affinities,  and 
forni  definite  compounds,  leaving  the  gold  free  ;  and  it  follows,  that  the 
deposition  of  the  gold  is  occasioned  by  the  conversion  of  the  chlorine 
(which  is  a  solvent  of  the  metal)  into  chlorohydric  acid  (in  which  gold  is 
insoluble),  and  it  is  in  nowise  owing  to  an  attraction  or  affinity  of  carbon 
for  gold. 

As  copper  is  soluble  in  muriatic  acid  it  is  not  affected  by  the  change  in 
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the  condition  of  the  chlorine,  from  a  free  to  a  combined  state,  and  this 
metal  remains  in  solation,  as  does  every  contained  substance,  which  is 
soluble  in  CIH. 

That  the  free  chlorine  is  thus  converted  into  the  combined  state  is  shown 
by  the  following  experiment,  which  was  made  after  the  carbon  had  con- 
Terted  two  hundred  times  its  volume  of  chlorine,  or  the  filter  of  80  gallons 
of  coal  had  received  8750  gallons  of  the  chlorine  solution,  carrying  about 
twice  its  volume  of  gas  : 

Of  the  running  solution  two  samples  were  taken,  one  from  the  surface 
before  it  entered  the  coal,  the  other  from  the  bottom  after  it  had  passed 
through  the  filter ;  from  the  first,  the  chlorine  acted  powerfully  on  the 
senses  ;  in  the  second,  no  odor  was  perceptible. 

To  equal  portions  of  the  two  samples  were  added  nitrate  of  silver,  the 
precipitated  chloride  was  collected,  washed  and  dried  with  due  precautions, 
and  the  weights  of  the  two  precipitates  exactly  corresponded ;  the  one 
measuring  the  sensible,  the  other  the  combined  chlorine. 

In  only  one  experiment  of  long-continued  action,  has  a  sensible  diminu- 
tion of  the  carbon  been  observed  ;  further  and  more  exact  determinations 
than  could  be  made  in  a  mine  laboratory  are  required  to  establish  this 
point. 

Neither  has  it  been  determined  to  what  extent  the  deposit  of  gold  can  be 
carried  by  this  method,  the  button  of  gold  now  exhibited  weighing  eigh- 
teen and  a  half  pennyweights  was  recovered  from  the  ash  of  two  ounces 
of  charcoal ;  the  filter  from  which  it  was  taken  seemed  to  have  lost  none  of 
its  activity.  The  grains  fh)m  the  surface  of  this  filter  yielded  the  pseudo- 
morphs  of  gold  which  are  before  you,  and  the  weight  of  the  gold  is  above 
one-third  the  weight  of  carbon,  which  has  been  removed. 

As  affecting  this  question,  and  possibly  of  interest  to  the  chemist,  the 
following  observation  was  made  on  the  action  of  dilute  SO*  on  charcoal 
taken  from  a  filter  after  being  subjected  to  the  action  of  chlorine  for  six 
days : 

With  the  thought  that  washing  this  carbon  with  dilute  SO*  might  clean 
the  coal  and  increase  its  activity,  a  portion  of  it  was  placed  in  a  glass  per- 
colating tube,  and  the  above  acid  passed  slowly  through  it.  The  solution 
from  the  bottom  came  away  of  a  dark  brown  color,  but  retaining  its  trans- 
parency ;  on  passing  this  through  filtering  paper  no  deposit  was  retained, 
showing  that  the  color  was  not  owing  to  dust  of  the  coal.  The  solvent 
action  of  the  acid  continued  as  long  as  it  was  applied,  and  until  the  size  of 
the  carbon  grains  were  sensibly  diminished,  when  .the  acid  solution  was 
replaced  by  a  current  of  cold  water.  Now  the  escaping  fluid  was  almost 
black,  being  many  shades  darker  than  the  acid  solution.  This  when 
largely  diluted  was  Cif  a  rich  brown  color,  and  perfectly  transparent.  The 
carbon  grains  were  rapidly  diminishing  in  size,  and  seemingly  entirely 
soluble,  when  the  process  was  interrupted  to  test  the  power  of  the  remain- 
ing contents  of  the  tube  on  an  auric  chlorine  solution. 

On  passing  such  solution  through  the  residuum,  it  was  found  to  have 
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lost  aU  power  in  converting  the  chlorine  or  depositing  the  gold.  Although 
the  coal  in  the  large  filter  from  which  this  portion  was  taken,  retained  iti 
full  power  for  three  succeeding  days,  and,  so  far  as  the  eye  could  Judge  its 
character  as  a  charcoal,  remained  unchanged  ;  whilst  the  portion  subjected 
to  80'  had  lost  all  characteristics  of  charcoal  in  qualities  and  appearance. 
Pressing  occupations  interfered  with  a  further  examination  of  this  method 
of  reducing  charcoal  to  a  soluble  condition.  This  is  presented  as  a  new 
and  interesting  feature  in  the  history  of  chlorine. 

From  notes  of  a  laboratory  experiment  in  a  qualitative  examination,  the 
following  details  are  given  as  illustrative  of  the  methods  employed  to  ar- 
rive at  reliable  results.  The  novelty  of  the  subject  and  the  importance 
of  the  conclusions,  are  offered  as  apology  for  the  minuteness  of  detail : 

A  glass  percolator,  18  inches  deep,  was  filled  with  granular  wood  char- 
coal, without  other  preparation  than  expelling  enclosed  gases,  and  re- 
moving adhering  substances  by  immersion  in  water;  a  gum  tube  and 
compressor  at  the  outlet  served  to  regulate  the  flow  ;  twenty-four  ounces 
of  coal  were  employed ;  100  gallons  of  solution  were  used,  carrying  chlo- 
rine that  was  evident  to  the  senses  in  escaping  fumes  ;  inhalation  could 
not  be  made  at  the  sur&cc  of  the  coal.  This  represented  750  pounds  of 
an  ore  assaying  $15.65  gold  to  the  ton.  Temperature  of  the  room  about 
75"^  F.,  density  of  the  liquid  3.75  BeaumS  ;  the  rate  of  flow  was  regulated 
to  one  gallon  per  hour,  and  continued  uninterrupted  until  the  close  of  the 
experiment,  or  100  hours. 

At  intervals  of  an  hour  samples  of  the  escaping  fluid  were  taken,  and 
tested  for  gold  with  sulphate  of  iron,  in  every  instance  it  failed  to  detect 
gold. 

The  rich  blue  color  of  the  escaping  liquid  showed  the  presence  of  cop- 
per ;  remembering  that  the  presence  of  copper  had  hitherto  impaired  the 
action  of  sulphate  of  iron  as  a  precipitant,  it  remained  to  be  shown  that 
tlie  want  of  precipitate  in  the  test  tubes  was  a  reliable  indication  of  the 
absence  of  gold  ;  to  test  this,  every  tenth  gallon  of  the  filtrate  was  sub- 
jected to  the  following  treatment : 

The  copper  was  precipitated  by  clean  iron  wire,  the  resulting  cement 
copper  washed  on  a  filter,  then  dissolved  by  SO*,  and  the  undissolved  por- 
tions secured  on  a  filter,  dried,  and  incinerated,  and  the  ash  assayed  for 
gold  ;  the  return  of  which  was  .01  grain.  Now  as  one  gallon  represented 
the  nl^  part  of  a  ton  of  ore,  the  above  result  shows  a  loss  by  reason  of  the 
presence  of  copper  of  2.66  grains  of  gold  per  ton  =  llj  cts. 

At  the  conclusion  of  the  flow,  the  charcoal  was  washed,  carefully  incin- 
erated in  an  iron  dish,  and  the  ash  smelted  with  borax.  The  button  of 
gold  weighed  139  grains,  as  the  return  from  750  lbs.  of  ore  ;  which  is  equal 
to  371  grs.  @  H  cts $15.77  per  ton. 

Assav  value  of  the  ore 15.65    "     •* 

A  difference  of  12  cents  per  ton  in  favor  of  the  finer  determinatione  of 
analysis  by  solution,  over  the  approximative  method  of  smelting  by  fire 
assav. 
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Worting  on  a  larger  scale,  the  following  result  was  arrived  at,  in  the 
chlorination  works  near  Salisbury,  N.  C.  : 

1963  toosworked;  average  assay $6.11    =    $11,994.19 

Net  returns  fron  U.  8.  Mint gold    =      11,158.82 

1886.37 
Which  shows  a  loss  in  working  equal  43  cents  per  ton. 

By  careftil  and  constant  assays  of  the  spent  sands,  this  loss  is  accounted 
for,  l>y  the  washing  in  the  leaching  tanks  being  arrested  before  the  last 
traces  of  gold  were  removed.  To  thoroughly  wash  these  sands  would  re- 
quire a  large  volume  of  water,  and  the  loss  is  regarded  as  an  economic 
waste. 

On  this  point  Dr.  Jno.  F.  Boynton,  in  a  report  on  an  experimental  test 
of  the  process,  reports : 

"  The  spent  ores,  or  tailings,  as  found  in  the  leaching  vats  after  washing, 
were  subjected  to  rigid  examination ;  samples  were  taken  of  each  charge, 
and  careful  fire  assays  made,  and  in  no  case  did  an  ounce  assay  afford  gold 
equal  to  the  one-thousandth  part  of  a  grain." 

Without  entering  into  the  technical  details  or  the  costs  of  manipulation, 

the  above  results  are  presented  as  evidence  that  the  refractory  ores  of  gold 

may  be  worthed  oil  an  enlarged  scale  by  the  joint  chlorine  and  carbon 

processes,  and  may  in  the  end  utilize  the  vast  stores  of  these  ores,  which 

lie  useless  in  our  Southern  and  Western  gold  fields. 


Stated  Meeting,  May  I^,  1883, 
Present,  13  members. 

President,  Mr.  Fraley,  in  the  Chair. 

Lstters  accepting-  membership  were  received  from  Prof. 
Heilprin,  dated  Academy  Natural  Sciences,  Philadelphia, 
ApriU;  Mr.  A.  E.  Lehman,  dated  907  Walnut  street,  Phila- 
delphia, April  30,  1883;  Mr.  Philip  C.  Garrett,  dated  Fair- 
field, Germantown,  Philadelphia,  May  3,  1883,  and  Mr.  Dill- 
wyn  Parrish,  dated  Philadelphia,  May  5,  1883. 

Letters  of  acknowledgment  were  received  from  the  Verein 
fiifErdkunde,  at  Dresden  (108);  and  the  Accademia  dei  Lincei 
at  Rome  (109,  110,  111). 
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Letters  of  envoy  were  received  from  the  Geological  Survey 
of  India,  Calcutta,  Nov.  3,  1882 ;  the  Eoyal  Saxon  Society, 
Dec,  11,  1882 ;  the  Eoyal  Leop.  Car.  Deutschen  Akademie, 
Halle,  Dec.  7,  1882 ;  the  Royal  Akademie  der  Wiss.  at  Vi- 
enna, Dec.  21,  18y2 ;  and  the  Soci6t6  d' Agriculture  at  Lyons, 
(1  to  109),  requesting  lacking  numbers  of  the  Proceedings, 
which,  however,  this  Society  can  no  longer  supply,  their 
edition  being  exhausted,  viz.,  Nos.  5,  17,  21,  23,  26,  29,  80,  31, 
34,  63  and  64. 

A  letter  requesting  exchange  of  publications  was  received 
from  the  Cincinnati  Society  of  Natural  History,  108  Broad- 
way, Cincinnati,  April  27.  On  motion  it  was  placed  on  the 
list  of  corresponding  societies  to  receive  the  Proceedings. 

Donations  for  the  Library  were  received  from  the  Acade- 
mies at  Halle  an  d.  S.,  Vienna,  Buda-Pest,  Dijon,  and  Brussels ; 
the  Societies  at  Gorlitz,  Gottingen  and  Lyons;  the  Royal 
Saxon  and  Jablonowski  Societies  at  Leipsig;  the  German 
Apothecaries'  Union  at  Halle ;  the  Royal  Lombard  Institute ; 
the  Muii6e  Guimet;  the  Ethnographical  Institute,  Zoological 
Society,  Geographical  Society,  Polytechnic  School,  Mining 
Bureau  and  N.  H.  Museum  at  Paris ;  the  Com.  Geographical 
Society  at  Bordeaux ;  the  Revista  Euskara ;  the  Royal  Astro- 
nomical and  Asiatic  Societies,  Society  of  Arts,  and  London 
Nature ;  Mr.  C.  Piazzi  Smyth  of  Edinburgh ;  Mr.  Ed.  C.  Pick- 
ering of  Boston ;  the  American  Antiquarian  Society ;  Ameri- 
can  Journal  of  Science ;  New  York  Academy  of  Sciences ; 
Dr.  Daniel  Draper ;  Mr.  Thomas  Dudley ;  the  Franklin  Insti- 
tute, Numismatic  and  Antiquarian  Society,  and  Mr.  Henry 
Phillips,  Jr.,  of  Philadelphia  ;  the  American  Chemical  Journal 
and  American  Journal  of  Mathematics;  United  States  Naval 
Observatory;  United  States  National  Museum;  Bureau  of 
Education;  Cincinnati  Society  of  Natural  History;  Daven- 
port Academy ;  Mr.  Horatio  Hale ;  and  the  Mexican  National 
Museum. 

Mr.  Henry  Phillips,  Jr.,  communicated  '*  A  brief  account  of 
the  more  important  collections  of  American  Archaeology  in 
the  United  States." 
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Dr.  Frazer  read  extracts  from  a  letter  from  M.  Daubr6e  of 
Paris  requesting  information  on  the  subject  of  subterranean 
waters  in  the  United  States;  and  from  his  correspondence  with 
Mr.  Selwyn  of  Montreal,  Prof.  Fontaine  and  Prof.  Winchell, 
endorsing  his  views  of  the  prepaLeozoic  age  of  the  South 
Valley  hill  rock. 

Pending  nominations  Nos.  985,  986,  were  read. 

The  Treasurer  was  authorized  to  receive  City  Loan  matur- 
ing July  1,  1888,  and  the  meeting  was  adjourned. 


A  Britf  Account  of  the  more  important  Public  Collections  of  American  Arch- 
(Bology  in  the  United  States,    By  Henry  Phillips,  Jr. 

{Bead  before  the  American  Philosophical  Society,  May  4,  188S.) 

To  the  Bta^ent  of  American  Archaeology  it  is  a  matter  of  the  greatest 
importance  to  know  where  in  his  own  land  there  can  be  found  public  col- 
lections that  will  show  him  the  advances  made  in  the  arts  of  war  and 
peace  by  the  aboriginal  inhabitants  of  this  Continent.  In  Europe  there 
exist  several  of  such  exhibitions  which  are  noteworthy  and  famous,  where 
prehistoric  America  can  be  studied  with  great  fullness  of  detail ;  in  the 
United  States  there  also  are  rich  and  valuable  public  cabinets  of  American 
srchsBology,  laboriously  and  carefully  got  together,  offering  a  vast  field  to 
the  seeker  after  Truth.  As  to  private  collections,  their  name  is  Legion. 
With  a  view  to  diflfusing  a  more  general  acquaintance  with  tliese  collections, 
I  prepared  a  series  of  queries  which  I  transmitted  to  every  public  institu- 
tion where  I  had  reason  to  believe  there  existed  such  a  cabinet,  and  from 
the  answers  received,  I  have  framed  the  following  short  account,  bringing 
together  matter  never  before  presented  at  one  view.* 

AcADBMT  OF  Natubal  Sciencbs,  of  Philadelphia, 

There  are  five  collections  of  American  Archaeology  at  present  in  the  cus- 
tody of  this  museum,  which,  with  the  exception  of  the  Ualdeman  collection 
of  arrow-points,  stone  axes,  celts,  banner  stones,  &c.,  are  arranged  geograph- 
ically, and  the  locality  given  where  each  specimen  was  found.    The  col- 

*Ko  notice  has  been  taken  in  the  following  pages  of  any  matter  which  may 
relate  to  collections  of  foreign  archaeology  In  the  United  States ;  it  simply  men- 
tions the  AmerieeM  portion  of  the  cabinets. 
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lections,  having  lately  been  placed  in  another  apartment,  are  in  process  of 
rearrangement,  which  is  taking  place  under  the  care  of  Mr.  H.  T.  Cres- 
Bon,  a  well-known  and  careful  student  of  American  archaeology. 
The  collections  are  as  follows  : 

1.  The  Poinsett  collection  of  Mexican  antiquities,  the  property  of  the 
American  Philosophical  Society,  and  deposited  by  it  in  the  custody  of  the 
Academy.  It  numbers  about  2800  specimens,  consisting  of  terra-cottas^ 
objects  of  obsidian,  gold  and  silver,  beads,  sculptures,  manuscripts,  Ac, 
&c.    This  very  fine  collection  is  unique  in  the  United  States. 

2.  The  Haldeman  collection  (about  10,000  specimens),  presented  by 
Prof.  S.  S.  Haldeman  and  wife,  in  1879. 

3.  The  Ruschenberger  collection  of  ancient  Peruvian  pottery  (about  dOO 
specimens),  presented  by  Dr.  W.  W.  Ruschenberger,  formerly  Presi- 
dent of  the  Academy. 

4.  The  Peale  collection  (about  1800  specimens),  formed  by  Franklin 
Peale,  Esq.,  and  presented  to  the  Academy  by  his  widow. 

5.  The  Vaux  collection  (about  900  specimens),  bequeathed  by  Wm.  8. 
Vaux,  Esq.,  in  1882. 

The  especial  features  are  the  pottery  in  the  Ruschenberger,  Poinsett 
and  Haldeman  collections  ;  the  valuable  and  important  Poinsett  collection 
as  a  whole  ;  and  a  large  collection  of  axes  (stone),  arrow-points,  &c.,  em- 
bracing many  rare  forms,  from  all  parts  of  the  United  States. 

Americak  Philosofhical  Society,  Philadelphia. 

The  valuable  collections  of  this  Society  are  deposited  with  the  Acad- 
emy of  Natural  Sciences  in  Philadelphia,  and  displayed  with  its  cabinets. 

ABCHiEOLOOICAL  INSTITUTE  OF  AMERICA,  BoStOfl,  MoSS. 

This  Institution  "deposits  its  collections  in  existing  institutions." 

Amebican  Antiquarian  Society,  Worcester,  Mass, 

This  cabinet  was  founded  in  1812.  Its  collections,  which  although  not 
numerous  are  valuable,  consist  of  stone  implements  and  mound  relics^ 
whose  number  has  not  been  furnished.  It  is  only  partially  arranged, 
catalogued  and  labeled,  and  the  localities  where  the  specimens  were  found 
are  not  always  given. 

Amherst  College,  Amherst,  Maes. 

This  collection  is  about  forty  years  old,  and  is  mainly  comprised  of 
specimens  found  in  the  valley  of  the  Connecticut  river,  within  fifty  miles 
of  the  town.  The  best  specimens,  some  twenty  five  hundred,  are  entered 
in  the  catalogue,  an  outline  of  each  one  being  dniwn.  They  are  properly 
labeled,  and  the  locality  given  where  each  was  found.  The  especial  fea* 
tures  of  the  collection  are  samples  of  all  the  pottery  supposed  to  be  of  New 
England  aboriginal  manufacture.     It  is  also  rich  in  Indian  pipes. 
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Bbowk  Univebsitt,  Provid&nce,  B.  L 

This  cabinet  was  begun  in  1872.  The  specimens,  which  are  numerous 
but  whose  exact  number  is  not  known,  are  arranged  for  the  present  typi- 
cally. In  most  cases  they  are  labeled  with  the  name  of  the  place  where 
found. 

Datbitpobt  Academy  of  Natural  Scisncss,  Davenport,  Iowa, 

This  cabinet  was  formed  during  the  last  ten  years  from  finds  in  the 
Ticinity  of  fifty  miles  of  the  city.  The  pottery  is  mostly  from  the  mounds  of 
the  Lower  Mississippi  valley  ;  the  shell  ornaments  and  bone  Implements  are 
also  mainly  from  thence ;  the  stone  and  fiint  implements  from  Wisconsin 
to  the  Gulf  of  Mexico,  and  from  Florida  to  Colorado.  It  is  classified 
chiefly  typically.  It  possesses  inscribed  tablets  found  at  Davenport, 
canred  stone  pipes,  typical  of  the  Upper  Mississippi,  t.  e,  of  the  "curved 
base  "  pattern,  of  which  there  are  67.  Tills  is  the  largest  collection  of  this 
type  in  the  United  States. 

Of  other  patterns  of  prehistoric  pipes  there  are 80 

Hammered  copper  axes 28 

awls 16 

"               "       beads 300 

knives,  &c 5 
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Prehistoric  pottery  vessels  over  1000,  some  of  tkem  the  largest  ever 
found  in  North  America : 

Flint  implements  over 10, 000 

Stone        "             " 1000 

Haematite  "             " 52 

Obsidian  points 25 

Shell  and  pearl  beads  several  hundred. 

Gorgets  and  other  shell  ornaments 70 

Bone  implements  mostly  awls  . . . . , 120 

Perforated  ceremonial  stones,  &c,,  21 ;  skulls  of  northern  mound- 
builders,  35  ;  skulls  of  southern  mound -builders,  33  ;  skulls  of  Sioux  In- 
dians, 307  ;  skulls  of  Central  American,  127,  &c. 

The  collection  which  is  in  process  of  catalogueing,  is  displayed  in  glass 
cases  in  such  a  manner  as  to  be  readily  accessible. 

The  localities  are  given  in  the  labels,  together  with  many  other  details, 
*'so  that  the  whole  explains  itself  to  the  visitor**  writes  Mr.  W.  H.  Pratt, 
-who  kindly  furnished  the  data  for  the  foregoing  account. 

Gbobgia  Historical  Society,  Savannah,  Oa. 

The  collections  of  this  Society  were  begun  in  1839,  but,  not  being  very 
extensive,  are  not  arranged  in  a  strictly  scientific  manner.  The  specimens 
which  are  labeled,  and  on  exhibition  in  the  Society's  Hall,  are  not  cata- 
logued. 
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METROPOiiiTAN  Mussuic  OF  Abt,  Neto  York  City,  N.  T, 

This  collection  (which  is  not  large)  consists  of  Mexican,  Pcmvian  and 
Central  American  antiquities,  and  of  mound-builder's  pottery,  all  acquired 
since  1880,  and  numbers  about  200  pieces.  It  is  classified  geograph- 
ically. Among  the  noteworthy  features  of  the  collection  are  a  remark- 
able Aztec  pot  and  some  pieces  of  Peruvian  metal  work.  The  Mexican 
terra-cottas  are  also  worthy  of  remark.  A  catalogue  is  now  in  press  in 
which  the  localities  are  given  of  each  specimen  bo  far  as  known. 

Matsville  and  ^Iason  Countt  Historical  and  Scientific  Associa- 
tion, MayBville,  Ky, 

The  collections  of  this  Society  were  begun  in  1875,  their  object  being  to 
illustrate  the  various  implements  used  by  the  mound-builders  of  the  Ohio 
Valley.  The  specimens  were  mostly  found  within  a  radius  of  fifteen  miles 
of  the  town.  The  collections  are  not  fully  catalogued  and  arranged,  but 
among  the  more  noteworthy  are  a  hsematite  skin -dresser,  one  leaden 
implement,  two  inscribed  stones,  eight  discoidal  stones,  five  boat-shaped 
stone  images,  twenty-two  stone  maize -beaters,  thirty-two  ground-stone 
hatchets,  one  stone  image  of  a  sheep  or  llama  (head  and  half  the  body), 
ninety-two  skin-dressers,  sixty-two  hammer-stones,  six  chert- choppers, 
two  flint-choppers,  three  flint  (burial)  stones,  seventeen  slate  ceremonial 
implements,  two  and  one-half  round  sinkers,  eleven  stone  sinkers,  one 
stone  plummet,  two  stone  chisels,  one  stone  roller,  flfly-two  flint  drills, 
six  hundred  arrow  and  spear-points,  eighty-seven  war  arrow-points, 
seventy  flint  knives,  sixty-flve  scrapers,  thirteen  flint  skin -dressers,  one 
flint  gouge. 

Minnesota  Historical  Society,  8t  Fiiul,  Minn. 

The  flne  museum  of  this  Society  was  destroyed  by  the  fire  of  March  1, 
1881.    It  now  only  possesses  two  stone  hammers  and  a  copper  chisel. 

Missouri  Historical  Society,  St.  Loui^,  Mb. 

The  collections  of  this  Society  are  as  yet  in  their  infancy,  and  not  oata- 
logued  and  arranged. 

New  London  County  Historical  Society,  New  London,   Conn, 

This  collection  being  of  recent  origin,  has  not  yet  been  entirely  arranged, 
classified,  labeled,  and  catalogued.     The  specimens  number  about  3500. 

The  National  Museum,  Washington,  D.  C. 

This  collection  was  established  iu  1842,  its  possessions  then  consisting 
of  the  specimens  obtained  during  the  Wilkes*  Exploring  Expedition.  In 
1858  it  passed  into  the  care  of  the  Smithsonian  Institution.  The  general 
collection  is  arranged  typically;  special  collections  from  mounds,  shell- 
heaps,  &c. ,  arc  kept  together.  At  present  it  contains  about  20,000  chipped 
implements,  arrow- heads,  <&c. ;    about  8000  hammer  stones,  celts,  pestles. 
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grooved  axes,  pipes,  ornaments,  &c.;  aboat  800  objects  of  shell,  beads, 
Ac. ;  about  600  bronze  implements  and  ornaments  ;  about  600  shell-heap 
remains ;  about  700  mound  remains  ;  and  about  800  cave  remains.  It  is 
catalogued  and  the  locality  given  where  each  specimen  was  found.  "It 
is  considered  the  largest  existing  collection  of  North  American  antiquities, " 
writes  Professor  Baird.  The  display  is  made  in  sixty-two  glass  cases,  in 
a  ball  200  feet  long  by  50  wide. 

Peabodt  Museum  of  American  Arch^oloot  and  Ethnologt,  Cam- 
bridge, Mass, 

The  Museum  was  founded  by  the  gift  of  $160,000  by  Mr.  George  Pea- 
body,  in  1866. 

The  Museum  has  made  a  number  of  special  explorations  from  which 
large  returns  have  come,  among  which  may  be  mentioned  the  exploration 
by  Prof.  Hartt  in  Brazil,  those  by  Dr.  Flint  in  Central  America,  and  the 
many  special  explorations  in  North  America,  including  those  of  Dr. 
Palmer  in  various  parts  of  Mexico,  and  among  the  Indians  of  the  South- 
west ;  of  Miss  Fletcher  among  the  Indians  of  the  West ;  of  the  late  Dr. 
J.  Wyman  (the  first  curator)  in  Florida  and  along  the  Atlantic  coast, 
of  Dr.  Schumacher  on  the  coast  of  Califbrnia ;  Mr.  H.  Oilman  in  Michi- 
gan, of  Prof.  Andrews  in  Ohio,  Mr.  Dunning  in  Tennessee,  Dr.  Abbott 
in  New  Jersey,  Dr.  Metz  in  Ohio.  Mr.  Curtis  in  Tennessee  and  Arkansas, 
and  the  explorations  of  Prof.  Putnam  in  various  parts  of  the  country,  par- 
ticularly of  New  England  shell-heaps,  of  mounds  and  ancient  burial  places 
in  the  Western  and  Southwestern  States,  of  caves  in  Kentucky,  etc.,  etc. 

"The  Museum"  writes  Prof,  F.  W.  Putnam,  its  curator,  "contains  by 
far  the  most  important  collections  in  existence  relating  to  the  archaeology 
of  America  as  a  whole.  (In  ethnological  material  it  is  not  so  well  off, 
but  it  contains  pretty  large  collections  of  that.)  The  arrangement  of  the 
collections  is  based  upon  a  geographical  distribution  of  the  materials  in  the 
several  exhibition  halls,  but  it  is  made  to  embrace  an  ethnological  and 
archsBological  presentation  of  the  subject.  Every  specimen  in  the  Museum 
(over  300,000)  is  catalogued  and  numbered,  and  unless  the  exact  locality 
and  conditions  under  which  a  specimen  was  found  is  known,  it  is  con- 
sidered as  worthless  for  exhibition,  and  of  no  value  to  an  archaeological  or 
ethnological  series." 

Peabodt  Academy  of  Science,  SaUm,  Mass. 

This  collection  is  composed  of  those  of  the  East  India  Marine  Society 
(begun  in  1799),  and  of  the  Essex  Institute  (1826),  which  in  1867  were  per- 
manently placed  in  the  East  India  Marine  Hall,  purchased  and  refitted  by 
the  Trustees  of  the  Peabody  Academy  of  Science  J  n  that  year. 

The  Department  of  American  Archaeology  contains  2390  catalogue 
numbers,  in  all  about  5500  specimens ;  axes,  100 ;  celts,  150  ;  gouges, 
150;  club-heads,  50;  hammer-rstones,  50;  long  stones  (pestles),  100; 
discs,  10;  spear-points,  500;  arrow -points,  2000;  scrapers,  200;  bones 
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fh)m  shell-heaps,  a  half  bushel ;  bone  implements,  50 ;  grave  con- 
tents, 25  skulls,  and  long  bones  and  numerous  implements,  shell  beads. 
&c. ;  copper  implements,  2 ;  soapstone  pots,  3 ;  broken  pottery  (soap- 
stone),  50 ;  clay  pots,  5 ;  broken  clay  pottery,  500 ;  core  stones  and 
rude  implements,  500 ;  chips,  a  bushel ;  mortars  and  mills,  6 ;  cere- 
monical  objects,  50 ;  shoes,  &c.,  (salt  cave,  Kentucky,)  20  ;  imple- 
ments showing  contact  with  European  civilization,  50 ;  bone  spoons 
fh)m  graves,  4 ;  knives,  of  various  shapes ;  piercing  tools,  10.  The 
bulk  of  the  collection  is  from  the  Eastern  portion  of  the  United 
States,  very  few  being  from  south  of  Pennsylvania  or  west  of  New 
York  State.  They  are  arranged  by  types  according  to  the  order  of 
Abbott's  primitive  industry,  and  the  special  features  of  the  collection  are 
the  specimens  figured  in  that  work.  All  are  labeled.  The  "archsBology 
of  Essex  County,  Mass.,"  is  arranged  separately,  and  made  an  especial 
feature  of  the  Museum.  It  is  in  a  case  seven  feet  high  and  forty  feet 
long.  Independent  of  the  usual  assortment  of  axes,  celts,  gouges,  &c. ; 
it  contains  one  very  fine  skeleton  intact  from  a  reburial  at  Marblehead, 
Mass.,  and  a  number  of  grave  contents,  such  as  beads,  wampum  and 
bones,  &c,  :  also  articles  from  shell -heaps,  and  the  entire  valuable  con- 
tents of  one  shell-heap  opened  in  1882.  The  general  appearance  of  these 
implements  is  rude  as  compared  with  those  from  the  Western  States,  and 
the  finds  are  but  scanty  in  comparison. 

Especial  attention  is  called  to  the  manner  in  which  the  specimens  are 
fastened,  so  that  placed  in  upright  cases,  every  kind  of  article  may 
be  placed.  Bent  headless  pins  are  used  to  clamp  the  objects  on  black 
tablets  which  are  placed  on  easels  and  in  the  cases. 

"The  Museum  is  one  of  the  first-class,"  writes  Mr.  John  Robinson, 
Treasurer  and  temporary  Curator,  who  has  kindly  furnished  the  data  for 
the  foregoing  account. 

Philadblfhia.    The  Numismatic  and  Antiquarian  Society  of 

This  collection  was  begun  in  January,  1858.  It  is  at  present  undergo* 
ing  rearrangement  and  classification,  by  Mr.  Edwin  A.  Barber,  Curator  of 
Antiquities,  so  tbat  no  exact  details  can  be  given,  but  it  is  believed  that 
by  the  end  of  the  present  year  it  will  be  in  perfect  order  ;  before  which 
time  also  the  Society  expects  to  receive  some  remarkable  American  an- 
tiquities, almost  unique  in  this  country. 

Pennsylvania  Museum  and  School  of  Industrial  Art,   Memorial 

Ball,  Fairmaunt  Park,  Philadelphia. 

» 
This  institution  possesses  a  small  but  valuable  collection  of  Peruvian, 

Pueblo  and  other  American  pottery.     A  large  collection  of  American 

archicology  at  present  on  exhibition  will  probably  shortly  be  removed  on 

account  of  the  death  of  the  owner. 
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PoLTTBCHNic  SociBTT,  of  LauinUU,  Kentucky, 

This  Society  **  possesses  some  rare  and  valuable  archsological  specimens, ' ' 
but  they  are  neither  catalogaed,  classified  nor  arranged.  ' '  Among  the  more 
important,"  writes  Mr.  E.  A.  Grant,  "  is  a  copper  spool  foand  in  a  mound, 
much  oxidized,  but  still  having  the  remains  of  fibrous  cord  imbedded  in 
the  copper,  so  that  the  same  can  be  removed." 

Rhodb  Island  Historical  Sooiett,  Providence,  B.  1. 

The  collection  was  begun  in  1822.  It  is  not  at  present  fhlly  classified  ; 
the  localities  of  the  specimens  are  not  always  given  ;  their  number  is  un- 
known. Mr.  Perry,  the  Secretary  of  the  Society,  writes,  "Our  Indian 
relics  need  a  thorough  overhauling." 

TsifNBSSBB  HiSTOBiCAL  SociBTT,  IfoshvUle,  Tenn, 

In  ita  cabinets  are  many  objects  of  American  archaeology  (number  not 
given),  including  Pueblo  manufactures,  stone  images,  arrow -heads, 
fleshers,  discs,  &c.,  &c.  Some  are  on  exhibition  in  the  State  Capitol,  and 
the  Society  expects  to  soon  occupy  a  new  hall,  where  its  large  and  valu- 
able collection  will  be  properly  arranged  and  displayed. 

Unitbrsitt  of  Michioan,  Ann  Arbor,  Michigan. 

This  collection  has  "  never  been  classified  or  catalogued.  It  is  in  process 
of  removal  to  a  special  room  where  it  will  be  arranged  geographically." 
The  number  of  its  specimens  is  not  known.  Among  the  most  noticeable 
are  Peruvian  pottery,  and  Alaskan  implements,  &c. 

Wisconsin  Natubal  History  Society,  Milwaukee,  Wis, 

This  collection  has  not  yet  been  fully  classified  nor  catalogued,  nor  are 
the  specimens  all  labeled,  but  it  is  expected  that  before  long  it  will  be 
properly  arranged  and  put  in  complete  order.  "  It  contains  "  writes  Mr. 
Carl  Dcerflinicer,  the  Secretary  and  Custodian,  "some  2500  specimens,  in- 
cluding 300  arrowheads,  100  stone  hammers,  axes,  &c.,  20  copper  imple- 
ments, among  which  latter  are  some  interesting  forms." 

They  are  displayed  in  table  and  wall  cases. 

Wisconsin  Historical  Society,  Madison,  Wis. 

The  collection  (which  is  a  large  and  valuable  one)  was  all  found  within 
the  limits  of  Wisconsin  and  mainly  in  the  southern  part  of  the  State.  It 
is  arranged  typically  and  all  specimens  are  marked  with  the  localities 
whence  obtained.    A  catalogue  exists  in  manuscript. 

In  1876  the  number  was  as  follows  :  Copper  implements,  spears,  knives 
and  tomahawks,  109 ;  stone  rollers,  pestles,  scrapers,  knives,  awls,  &c. 
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600 ;  stone  axes  (one  weighing  8^  lbs.)  365 ;  stone  pipes  and  perforated 
ornaments,  about  250  ;  and  over  8000  spear — lance — and  arrow-heads. 

The  collection  has  been  largely  increased  since  1876.  "The  especial 
feature  of  the  collection  **  (writes  Mr.  I.  S.  Bradley,  of  Madison)  "is  the 
great  number  of  large  and  well  made  copper  implements,  and  some  re- 
markably fine  stone  axes. " 

The  collection  is  displayed  in  horizontal  glass  cases. 

Wyoming  Historical  and  GsoiiOQiCAL  Society,  Wilkes-Barre,  JR». 

"This  cabinet  originated  in  the  year  1858,  the  date  of  the  foundation  of 
the  Society.  The  collection  is  in  the  main  made  up  of  local  finds,  a  few 
specimens  being  from  other  places  at  a  distance  ;  it  may,  however,  be  con- 
sidered as  a  distinctively  local  collection.  It  is  classified  typically,  and 
consists  of  specimens  as  follows  : 

Pottery  :  5  specimens  as  shown  in  publication  No.  4,  also  2  specimens  of 
such  size  as  to  show  the  shape,  size  and  design  of  vessel,  and  about  one-half  a 
bushel  of  fragments  collected  for  pupose  of  studying  material  used  in  their 
manufacture,  ornamentation,  &c. 

Net  sinkers,  125 ;  hoes,  5  ;  hand-Tuimmers  or  hammer -stones,  41  ;  ruh^ 
hing-stones,  5  \  discoidal  stones,  10 ;  ceremonial  objects,  perforated,  5  as 
shown  on  page  852  of  Abbott's  "Primitive  Industry,"  2  such  as  shown 
on  page  356,  and  1  as  on  page  359,  and  several  fragments  of  same  ;  totems, 
gorgets,  &c.,  23,  and  fragments  ;  beids,  5  strings  ;  pipes,  15  ;  celts,  skinners 
and  chisels,  60 ;  and  15  broken  specimens ;  tomahawks,  11 ;  ground-stone 
fixes,  22  ;  ground-stone  club  heads  or  death  mauls,  17 ;  mortars,  stone,  8 ; 
lignumvitcB  1 ;  shallow  mortars  or  lap-stones,  5,  2  of  them  bi-concave ; 
crushers,  4  ;  pestles,  20  perfect,  and  14  broken  ;  plummets,  3 ;  engraved 
stone,  1  ;  plows,  2  ("I  have  never  seen  these  implements  described,  and 
call  them  plows  at  a  venture  ;"  writes  Mr.  Sheldon  Reynolds,  the  Curator 
of  the  Society,  who  has  kindly  furnished  the  description  of  the  collection), 
they  are  about  18  inches  long,  4  inches  square  at  one  end,  retaining  the 
square  throughout  nearly  half  their  length,  they  are  then  rounded  and  the 
balance  is  in  shape  of  a  tapering  pestle,  weighing  about  15  or  20  pounds. 

Stone  last,  1:  (Roughly  chipped  stone  bearing  close  resemblance  to  a  last, 
and  supposed  to  have  been  used  for  that  purpose). 

Pitted  stones,  2  :  Supposed  to  have  been  used  for  mixing  colors  in. 

Paleolithic  instruments,  4. 

1  large  fiat  stone,  evidently  used  for  smoothing  (dressing)  skins,  found 
covering  Indian  grave. 

Arrow  points,  2400. 

Spear-points,  150. 

1  copper  spear  point,  found  in  mound  in  neighborhood. 

3  crania  ;  3  bows;  2  quivers;  1  canoe;  2  belts  wampum. 

The  collection  is  believed  to  represent  in  a  fair  degree  generally  the 
articles  of  ornament,  domestic  utensils,  and  weapons  of  the  chase  and 
warfare  of  the  aborigines. 
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It  is  displayed  in  glass- covered  table  cases ;  each  object  bearing  a  number 
and  the  name  of  the  person  who  gave  it ;  when  practicable  the  number 
refers  to  a  manuscript  descriptive  catalogue. 

It  is  catalogued  with  the  other  collections  of  the  Society.  A  separate 
catalogue  of  each  department  is  about  to  be  begun. 

The  localities  are  given  where  each  specimen  was  found. 

"  The  stone  last  is  believed  to  be  unique,  and  perhaps  the  plows.  The 
engraved  stone  is  an  object  of  interest  as  representing  growing  plants, 
resembling  tobacco  and  corn;  the  stone  is  broken,  of  irregular  shape,  and 
about  three  inches  square.  (?)  Among  the  arrow-points  are  some  stained 
a  light  purple  ;  the  coloring  extends  one-half  the  length.  No  analysis  of 
the  coloring  matter  has  been  made.  These  arrows  are  very  diminutive, 
some  not  more  than  three-quarters  of  an  inch  over  all ;  others  somewhat 
larger.  They  were  found  on  the  flats  opix)site  the  city  of  Wilkes-Barre. 
Arrow-points  of  this  size  are  said  to  be  of  rare  occurrence  east  of  the  Alle- 
gheny mountains." 

NoTB.— The  follpwlng  list  embraces  the  names  of  Instltntlons  to  which  letters 
of  Inquiry  were  sent  upon  Information  that  they  were  In  the  possession  of  col- 
lectloii«»  of  specimens  of  Ame;*lcan  archselof^y,  but  from  which  no  responses 
have  been  received. 

Academy  of  Natural  Sciences,  Baltimore,  Md. 

Academy  of  Natural  Sciences,  San  Francisco,  Cal. 

American  Museum  of  Natural  History,  New  York,  N.  T. 

Boston  Society  of  Natural  History,  Boston,  Mass. 

Bristol  (town  of),  Bristol,  R.  I. 

Bronson  Library,  Waterbury,  Conn. 

Brook's  Museum,  University  of  Ylrg^nla,  Va. 

Cincinnati  Historical  and  Philosophical  Society,  Cincinnati,  Ohio. 

Flrelands  Historical  Society,  Norwalk,  Ohio. 

Franklin  Society,  Providence,  R.  I. 

Kentucky  State  Geological  Survey,  Frankfort,  Ey. 

Long  Island  Historical  Society,  Brooklyn,  N.  Y. 

Maoon  Public  Library,  Macon,  Ga. 

MadisonviUe  Natural  History  Society,  Madlsonville,  Ohio. 

Maine  Historical  Society,  Portland,  Me. 

MidUlebury  Historical  Society,  Mlddlebury,  Conn. 

New  Hampshire  Antiquarian  Society,  Contoocook,  N.  H. 

Newport  Historical  Society,  Newport,  R.  I. 

New  York  Historical  Society,  New  York.  N.  Y. 

Toledo  Historical  and  Geoi^raphical  Society,  Toledo,  Ohio. 

University  of  Callforniti,  San  Francisco. 

Vineland  Historical  and  Antiquarian  Society,  Vineland,  N.  J. 

Western  Reserve  Historical  Society,  Cleveland,  Ohio. 

Yale  College,  New  Haven,  Conn. 

Young  Men^s  Library,  Atlanta,  Ga. 
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Fhotodffnamie  Notes,  VUL    By  liiny  Earle  Cfha$&,  LL,D. 

(Bead  btfare  the  American  PhUosophicdl  Society,  May  18, 1883.) 

876.     ViriaU. 

The  theory  of  the  yirial,  or  mean  vis  viva  daring  stationary  motion,  en- 
ables us  to  coordinate  all  forms  of  cyclical  motion  :  rotary,  orbital  and  os- 
cillatory. The  grandest  manifestations  of  the  virial,  which  are  given  in 
oosmical  motion,  must  be  governed  by  the  same  laws  as  govern  molecular 
movements.  The  complete  development  of  the  theory  should,  therefore, 
remove  all  the  obscurity  which  still  clings  to  the  doctrine  of  radio- 
dynamic  unity.  The  science  of  comparative  kinetics  is  greatly  indebted 
to  Clausius,  for  his  presentation  of  the  theory,  for  the  consequent  simplic- 
ity which  it  introduces  into  the  solution  of  problems  which  would  other- 
wise be  exceedingly  complicated  and  for  the  facility  of  explanation,  which 
it  gives  for  methods  which  are  substantially  the  same,  but  which,  on  ac- 
count of  their  novelty,  have  been  often  misunderstood. 

877.     Virial  Postulates, 

My  photodynamic  and  other  physical  researches  have  been  rewarded 
by  a  great  number  of  cosmical  illustrations  of  virial  efficiency,  which  are 
based  upon  the  following  postulates  : 

1.  That  cosmical  masses  represent  internal  energies,  such  as  would  be 
found  if  they  were  condensed  from  some  primitive  tenuous,  elastic  form 
of  matter. 

2.  That  all  chemical  elements  may  have  been  condensed,  in  like  manner, 
from  a  single  primitive  element  or  aether. 

3.  That  the  velocity  which  enters  into  the  primitive  radial  virial  of  the 
oscillating  sethereal  particles  is  the  velocity  of  light  (v,)* 

4.  That  the  stationary  motions  of  central  inert  masses,  which  represent  the 
equal  actions  and  reactions  of  primitive  and  derived  virials  should  continue 
until  the  velocity  of  the  primitive  virial  has  been  alternately  acquired  and 
lost. 

5.  That  all  stationary  motions  which  represent  equal  actions  and  reac- 
tions should  be  harmonic. 

378.     SUUar  Virials. 

Solar  or  Stellar  centres  of  planetary  systems  are  central  inert  masses 
(Post.  4),  which  are  endowed  with  velocities  of  stationary  motion,  tend- 
ing to  give  velocities  of  stationary  revolution,  sending  forth  aethereal  oscil- 
lations with  the  velocity  of  light  (Post.  3)  ana  representing  internal  energies 
like  those  which  would  spring  from  nebular  condensation  (Post.  1).  Their 
central  stationary  motions  should,  therefore,  be  cyclically  determined  by 
the  alternate  acquisition  and  exhaustion  of  the  nidial  velocity  of  light 
(Post.  4).     Herschel  (^Outlines  of  Astronomy,  Sect.  399)  discoursed  elo- 
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qaently  on  the  Sun's  rays  as  "  the  ultimate  source  of  almost  every  motion 
which  takes  place  on  the  surface  of  the  earth."  We  may,  therefore,  rea- 
sonably look  to  them  for  evidences  of  virial  efficiency,  in  various  forms, 
which  will  furnish  satisfactory  proof  of  radiodynamic  unity. 

879.     Equal  Virial  Action  and  Reaction, 

Circular  orbital  velocity  which  is  due  to  solar  action  may  be  represented 
by  the  equation 

The  limiting  value  of  «b*  which  it  cannot  exceed,  is  found  at  Sun's  sur- 
face (r^),  where  ^o  ^  ^  maximum.    It  may  be  represented  by 

The  third  and  fourth  postulates  lead  to  the  equation 

This  equation  should  hold  good  for  all  values  of  r  in  an  expanding  or  con- 
tracting nucleus,  inasmuch  as  g  varies  inversely  as  r*  and  the  principle  of 
conservation  of  areas  requires  that  the  time  of  rotation  should  vary  direct- 
ly as  r*.    The  product  of  the  two  factors  should,  therefore,  be  constant. 

880.    Numerical  Verification, 

Taking  Sun's  semi-diameter  (r^)  as  the  unit  of  length,  and  the  British 
Nautical  Almanac  estimate  of  Sun's  apparent  semi-diameter  (961. ''88)  as 
the  parallactic  unit,  we  find,  for  Earth's  semi-axis  major 

^,=214.45r,  4. 

Earth's  mean  orbital  velocity  (1)  may  be  found  by  dividing  2  izp^  by  the 
numl)er  of  seconds  in  a  year  (31558149).    This  gives 

€,=.0000001990099^,  5. 

This  value  varies  slightly  with  varying  orbital  eccentricity.  The  great- 
est secular  range  of  variation,  however,  is  less  than  ^  of  one  per  cent. 

Circular  orbital  velocity  varying  inversely  as  the  square  root  of  the 
radius-vector,  we  find  (2),  (4),  (5) 

[t)J=.00000291562^,=.000625255r.  6. 

^,=.0000003909445r^*  7. 

Struve's  constant  of  aberration  gives,  by  (3)  and  (7) 

«  A=^o<o==2 14. 4'5r^-*-497. 827=.  430772r^  8. 

<„=1101876  sec.=12.753  days  9. 

This  gives  for  a  double  oscillation,  or  complete  rotation  of  Sun,  25.506 
<iays.  Laplace's  estimate  was  25.5  days.  The  motion  of  sun-spots  near 
^he  equator  is  accelerated  by  centrifugal  force,  tendcDcies  to  orbital  velocity, 
•'repulsion,"  or  some  other  unknown  infiuence.  Sporer's  formula  gives 
^^62  days  for  the  period  at  the  equator,  wliere  no  spots  have  ever  been 
observed.    His  third  estimate,  for  1866,  was  25.234  days. 

381.     ViriaU  of  Rotation. 
The  rotating  sethereal  tendency  of  stationary  motion,  which  is  limited 
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by  equations  (2)  ttnd  (8),  gives  the  following  value  for  the  limiting  radios 
(jt  )  of  orbital  and  wthereal  tendencies  : 

P^  =  ^r,  =  v^^J!l  10. 

l^ol  ffo 

Laplace's  limit  (/)  of  equal  rotary  and  orbital  velocity  is  given  by  the 
equation 

The  limit  at  which  the  equatorial  velocity  of  stationary  modon  would 
give  r.  is 

The  limit  at  which  the  equatorial  velocity  of  stationary  motion  would 
give  tjj^,  as  deduced  from  (10)  and  (12),  is 

CO=/>a'^^«  '        18. 

Tlic  limit  of  a  homogeneous,  clastic,  (ethereal  atmosphere  which  would 
propagate  undulations  with  the  velocity  of  light,  is 

M=z[l]  =  pj,^-^r,  14. 

382.     Virial  Centres  of  Oscillation. 

The  virials  of  rotating  tendency  must  influence  grosser  inert  particles  or 
masses,  as  well  as  the  acthereal  atmosphere.  Loci  of  important  oscillatory 
influence  may  be  found  at  radii  of  mean  (Ethereal  momentum  (p^),  of 
linear  osoillulion  (p^),  of  reciprocal  linear  oscillation  r^  ),  of  spherical  os- 
cillation (/)j ),  and  of  reciprocal  spherical  oscillation  (p^ ).  Taking  p^^  as 
the  common  virial  locus  of  these  several  oscillating  tendencies,  we  have 

15. 
16. 
17. 
18. 
19. 

All  of  these  forms  of  action  and  reaction  must  be  called  into  play  by 
solar  and  stellar  radiation,  and  they  should  all  be  studied  in  investiga- 
ting the  maintenance  of  cosmical  energy. 

383.     Maintained  Vibrations, 

Lord  Rayleigh  (Phil  Matj.,  April,  1883)  discusses  a  vibrating  system 
which  is  subject  to  dissipative  forces,  and  the  necessity,  when  the  vibra- 
tions are  maintained,  that  the  vibrating  body  should  be  in  connection  with  a 
source  of  energy.     In  the  usual  equation 

(PO  do 

--4-  j_n»^=:0  20. 

dt^  dt^ 


'  a 

— 

2.5/,^ 

^  e 

= 

V'x 
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two  principal  classes  of  maintained  vibrations  may  be  distinguished ; 
the  more  extensive  class  being  tliat  in  which  the  magnitude  and  pliase  of 
the  sustaining  force  depend  in  an  approximately  constant  manner,  upon  the 
amplitude  and  phase  of  the  vibration  itself.  The  only  case  in  which,  ac- 
cording to  (20),  a  steady  vibration  is  possible,  is  when  the  complete 
value  of  K  is  zero.  If  any  portion  of  the  energy  of  cosmical  masses  is  dis- 
sipated, sethereal  energy  must  be  proportionately  increased.  The  aether 
accordingly  becomes  a  "source  of  energy,"  and  although  we  are  not  yet 
able  to  see  fully  how  the  connection  of  this  source  with  solar  radiations  is 
kept  up,  the  equivalence  ofv^  to  v  (Note  321)  shows  that  it  is  kept  up, 
through  cyclical  actions  which  cover  a  period  of  about  12  J  days. 

884.     Viriala  of  Wave  Propagation. 

It  has  often  been  tacitly  assumed  that  there  is  no  actual  radial  oscillation 
in  luminous  radiation,  like  that  of  the  atmospheric  particles  in  the  propaga- 
tion of  sound-waves.  In  1872  (Proe.  Amer.  Phil.  Soe.,  xii,  394)  I  showed 
that  the  secondary  centre  of  oscillation,  on  returning  from  the  centre  of 
linear  oscillation  towards  the  linear  centre,  is  at  f  of  the  extreme  excur- 
sion. Hence  the  tangential  virial  of  an  oscillating  sethereal  particle  (A'a), 
is  I  of  the  radial  virial  of  the  same  particle  (/jt^  ).  More  than  five  years  after- 
wards (Pha.  Mag.  [5],  iii,  453  ;  iv,  209),  Maxwell  stated  that  the  ratio  of 
the  virial  velocity  is  /f,  but  he  gave  no  reason  for  his  inference  and  none 
has  yet  been  found  among  his  unpublished  papers.  His  statement  and 
mine  are  substantially  identical,  the  only  difference  being  that  he  looked  to 
the  relative  mean  momentum  of  the  oscillating  particles,  while  I  looked  to 
their  relative  virials. 

385.     Time-Relations  of  Inertia. 

The  question  of  instantaneous  action  is  still,  and  probably  will  long  con- 
tinue to  be,  a  mooted  one.  The  most  impressive  form  in  which  it  has  ever 
been  presented,  is  Laplace's  statement  that  gravitating  action  requires  a 
velocity  which  is  more  than  100,000,000  times  as  great  as  the  velocity  of  light, 
and  that  it  may  be  assumed  to  be  absolutely  instantaneous  at  all  distances. 
It  is  sometimes  said  that  inertia  is  instantaneously  overcome.  This  may, 
perhaps,  be  true  in  some  sense,  but  we  cannot  know  that  it  is  so,  until  we 
know  more  than  we  have  yet  learned  about  the  way  in  which  velocity  is 
transferred  from  one  body  to  another.  In  general  physical  investigations 
the  element  of  time,  usually  in  the  form  of  time- integrals,  requires  consid- 
eration whenever  there  is  any  change  of  motion. 

386.     Correlation  of  Virials. 

Questions  of  kinetic  unity  and  correlation  are  greatly  complicated  by 
differences  of  inertia  and  by  the  lack  of  generally  recognized  standards  of 
comparison.  If  all  forms  of  force  are  transmitted  through  SBthereal  interven- 
tion, all  virials  should  be  capable  of  representation  in  terms  of  sethereal 
mass  and  velocity.    The  velocity  of  luminous  undulation  then  becomes  a 
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natural  standard  of  velocity.  Whenever  velocity  is  imparted  or  destroyed 
by  gradual  accelerations  or  retardations  (/)»  a  time  can  always  be  foond 
which  will  ffive  the  equation 

ft  =  v^  22. 

By  cdordinating  the  times  which  are  required  by  this  equation  in  differ- 
ent forms  of  energy,  the  evidences  of  primitive  kinetic  unity  may  be  mul- 
tiplied indefinitely. 

887.    A  Natural  Unit  qf  Time. 

Errors  of  measurement  which  are  of  any  specific  magnitude,  increase 
in  relative  importance  inversely  as  the  magnitude  which  is  measured.  An 
error  of  .0001  inch  in  any  of  the  dimensions  of  a  microscopic  object  would 
be  very  serious,  but  in  an  object  which  is  a  foot  or  more  in  length  it  would 
be  insignificant.  It  is  desirable,  therefore,  in  studying  kinetic  unity,  to 
begin  with  phenomena  which  involve  kinetic  maxima.  The  most  far- 
reaching  acceleration  of  which  we  can  make  measurements,  is  that  of 
gravitation,  and  the  greatest  gravitating  acceleration  of  which  we  have  any 
direct  knowledge  C^^)  is  found  at  Sun's  surface.  Substituting  in  (32)  we 
have 

f^  =  goh  =  Da  28. 

Therefore,  Laplace's  principle  of  periodicity  (Note  833).  the  collateral 
hypotheses  of  various  investigators  (Note  278),  the  fourth  virial  postulate 
(Note  377),  the  considerations  which  make  Vj^  a  natural  unit  of  velocity 
(Note  880),  as  well  as  many  otlier  correlations  of  photodynamic  and  general 
cyclical  energy,  point  to  the  time  of  solar  rotary  oscillation  as  a  natural  unit 
of  time. 

888.     Virial  Transfers. 

An  energy  which  is  wholly  transferred  from  one  sethereal  mass  to 
another  equivalent  eethereal  mass,  roust  be  accompanied  by  a  like  transter 
of  velocity,  whether  the  transfer  is  in  the  form  of  potential  (t>^),  work  (©-), 
gravitation  (v  ),  torsion  (r^),  electricity  (c^),  rotation  (u^ ),  revolution  («), 
heat  (f^),  chemical  affinity  (»j^),  or  luminous  undulation  (C;^).  We  have. 
therefore,  for  limiting  velocities  when  all  the  units  are  homologous, 

«a  =  ^^  =  S  =  «a  =  ^  =  ^<:  =%=«(?=  ^  =  ^         2^ 
In  cyclical  movements  which  are  due  to  virial  tranfers,  these  several 
equivalents  may  be  indicated  by  equations  which  are  based  on  the  third  and 
fourth  postulates  (Note  377)  and  which  are  analogous  to  (3). 

389.     Cardinal   Limits, 

In  seeking  further  numerical  verifications  of  the  foregoing  virial  equa- 
tions, we  find  the  photodynamic  limiting  radius  of  orbital  and  asthereal  ten- 
dencies (10)  by  substituting  (6)  and  (8). 

n   =  088.954  r„  =  3.212654/>  25. 

I   \  'a 

Suh?titutlng  (25)  in  (11),  we  get  for  Laplace's  limit 

I  =r  36.306r^  26. 
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The  sabstitution  of  (25)  in  (12)  gives 

/>;^  -»-  ff  =  219.801r,  =  1.0226^^  27. 

Hence  by  (18),  we  find  for  tlie  locus  ot  v^^  in  solar  rotation, 

[Z]  =  151088.  \r^  =  704.538^  28. 

And  the  solar  modulus  of  light  (L4)  i^ 

M  =  474657.8  r.  =  2218.87  /»,  29. 

890.    Influence  of  Synchronous  Radial  and  Tangential  Vtrials, 

The  theoretical  variation  of  sthereal  density  within  the  limits  of  our 
planetary  system  (Note  240)  is  so  slight  that  the  several  vector  radii  may 
be  considered  as  indicative  of  virial  projection  against  a  resistance  which 
is  nearly  uniform.  The  radial  and  tangential  virials  (Note  884)  being  syn- 
chronous, we  may  with  reason  look  for  cosmical  evidences  of  the  syn- 
chronism. Accordingly  we  find,  from  (21)  and  (25),  the  following  regular 
series  of  approximations  to  planetary  loci.  The  subscripts,  1,  2,  8,  denote, 
respectively,  secular  perihelion,  mean,  secular  aphelion. 
l-8->^^  =       -3060^3    Mercuryi 

l-8-»^^  =       •5509/y3    Venusj 

l-8-«^^  =       -9916^3    Earth, 

1-8-1  p^  _     1-7848^3    Mars, 

1-80    p^  ==     8-2127^3    Asteroid  108 

1-81    p^  =z     5-7828/>3    Jupiter, 

1*8»    p^  =  10-4090^3    Saturn, 

l-8»    p^  =   18-7862/>3    Uranus, 

1-8*    p     =  83-7252^3    Neptune, 
Geom'lMean    =     8-2127^3    Geom'l  Mean 

All  of  these  approximations  represent  loci  of  belt-condensation,  for  the 
rt^pective  planets,  which  are  in  accordance  with  the  nebular  hypothesis. 
The  geometrical  means  differ  by  less  than  i  of  one  per  cent.  The  photo- 
dynamic  mean  represents  the  semi-axis  major  of  Asteroid  108  ;  the 
planetary  mean,  the  semi-axis  major  of  Asteroid  122.  The  second 
photodynamic  locus  (-5509^,)  is,  within  less  than  one  per  cent.,  the 
arithmetical  mean  between  the  semi-axes  major  of  Mercury  and  Venus 

(•5552). 

891.    Photodynamic  Centre  of  Various  Oscillations. 

The  common  virial  locus  (Note  333)  of  mean  momentum,  linear  oscilla- 
tion, spherical  oscillation,  and  reciprocal  oscillations,  gives  the  following 
planetary  approximations  by  (15),  (16),  (17),  (18),  (19)  and  (25)  : 

p^  =  6-4253/9,  Cardinal  centre 

p^  =  4*8190^,  Jupiteri 

Py  =  9-6880^,  Saturn, 

pi  =  80318/>,    .4  Uranus, 

/Og  =  5-3545//,  Jupiter, 

Ar. Mean  =  68537^,  Ar,  Mean 

Ge.Mean=  6'6825/t>,  Ge.  Mean 


= 

•2974^3 

30. 

— 

•6722^3 

31. 

= 

10000^3 

82. 

= 

1-7365^3 

88. 

= 

3-2120^3 

84. 

= 

5-5193^3 

85. 

== 

10-3438^3 

86. 

— 

19  1836^3 

87. 

— 

30-4696^3 

38. 

— 

3-2200^3 

89. 

=  6.445V, 

40. 

—  4-8863/>, 

41. 

—  9-6389/>, 

42. 

—  8-3717//, 

43. 

=  5-2028/', 

44. 

=  6-8090/,, 

45. 

=  6-6421/,, 

46. 
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It  will  be  seen  from  (43)  that  the  second  locus  of  spherical  rotary  projectloo 
from^;^.  (2-5  X  2*5^,;^  =  200795/),),  is  within  the  secular  orbital  range 
of  Uranus.  The  cardinal  centre  (40;  is  the  centre  of  gravity,  at  oonjanc- 
tion,  of  Saturn,  and  Jupiter,.  It  represents,  therefore,  the  locus  of  mean 
rotary  momentum  for  their  combined  masses,  at  the  time  of  Jupiter's  in- 
cipient rupturing  subsidence,  according  to  Herschel's  modification  of  the 
nebular  hypothesis. 

392.  Farther  Relatiom  of  the  Cardinal  Centre, 

The  cardinal  centre,  which  introduces  the  series  in  the  foregoing  note, 
also  represents  imi>ortant  relations  to  the  following  additional  yirial  loci : 

p^  =  y/^mpi^"~^  =  9.2443^)3  47. 

/>,  =      2'w/>  -*- Jm  =7  5228/>,  48. 

pB=      1  (Saturnj+  Jupiter,)  =  7-5291/>3  49. 

/>«  ==      i  (fi'A^A  4-  8-2717)  =  7-3584/,3  50. 

f)^  =      J  Neptune,  =  7-5084/),  61. 

The  locus  of  mean  planetary  nebular  inertia  (47)  is  in  Satam's  orbit, 
where  the  rings,  the  satellite  system  and  the  specific  gravity  bear  witness 
to  the  results  of  nebular  condensation.  The  locus  of  mean  planetary 
nebular  momentum  (48)  approximates  closely  to  the  arithmetical  mean 
between  Saturn,  and  Jupiter,  (49),  to  the  arithmetical  mean  between  the 
cardinal  centre  and  the  incipient  virial  locus  of  spherical  rotation  for 
Uranus  (50),  and  to  the  virial  locus  for  the  mean  linear  momentum  of  Nep- 
tune's semi-axis  major  (51). 

393.    Primitive  Virial  Influence  on  Maes. 

The  virial  radius  of  mean  momentum  not  only  determines  the  centre  of 
gravity  of  the  two  chief  planetary  masses  (15),  (40),  but  it  also  determines 
the  relative  masses  of  Sun  (rnj  and  Jupiter  (m^)  at  initial  nebular  rupture 
(secular  perihelion).     We  find,  accordingly, 

m^r^  T=-  mj/^„  52. 

Stockwell's  estimate  of  Jupiter's  secular  eccentricity  is  •0608274.  This 
gives  p^.i  =  -93917^0  X  5202798  X  214*45  =  1047-872r„.     Therefore  (52)  : 

m„=  1047.872  ms  63. 

Bessel's  estimate  is  1047879.  Tliis  harmony  is  the  more  significant  be- 
cause Jupiter's  nebular  locus  of  incipient  rupture  (4*8863)  is  central  be- 
tween the  loci  of  incipient  subsidence  of  Uranus  (20*6792)  and  Neptune 
(30-4696)  at  opjwsition. 

rin  =  i  (/Vs  — /'e.s)  54. 

394.     Successire  Orders  of  Photodynamie  Influfnce, 

While  Jupiter  traverses  the  primitive  nebular  centre,  Earth  traverses  the 
centre  of  the  belt  of  greatest  condensation. 

i  (/'PI  +  />«.»)  =  Pi  55. 
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Stockwell's  estimates  for  the  secular  limits  of  the  dense  belt  (Mercury, 
and  Mars,)  are,  /a,,,  =  -2974  ;  ^4,,  =  1-7365.    This  gives  for  (55)  10169  p^ 

ivhich  is  nearly  -  of  the  mean  proportional  (27)  between  Sun's  radius 

(r^)  and  the  solar  modulus  of  light  (29).  These  successive  indications  of 
virial  influence  upon  Saturn  and  Jupiter  (40),  Sun  and  Jupiter  (53), 
Uranus  and  Neptune  (54),  and  the  relative  positions  of  the  dense  planets, 
are  full  of  suggestive  interest. 

895.     ViriaU  of  Secondary  Rotations, 

While  the  rotation  of  the  chief  nucleal  centre  (Sun)  is  determined  by 
the  velocity  of  light  (3),  the  rotations  of  the  secondary  centres  of  nebulos- 
ity (Jupiter)  and  condensation  (Earth)  are  determined,  respectively,  by 
circular  orbital  velocities  at  Sun's  surface  [v^]  and  at  the  mean  centre  of 
gravity  of  Sun  and  Jupiter  [«^]. 


ff&h  =  C»o]  =  Vff£o  56. 

M  =  [fa]  =  •Pa^  57. 

The  data  for  the  solution  of  (57)  have  been  more  accurately  and  satis- 
factorily determined  than  for  (56). 

82-088        8616408       ^^,  ^^,     ., 
M  =  -5280"  ^  ~    2 —  ~  261-821  miles  58. 

896.    Jupiter's  Diameter  and  Density. 

Circular  orbital  velocity  varying  inversely  as  /r,  we  find  (52),  (53), 
(57),  (58) 


ffsh  —  [»•]  =  gA  -^  1/.9391726  =  270167  miles    59. 
[«s]=  [»o]  -^  i/2T4ll5"=  18-449  miles  60. 

Hall's  estimate  of  the  period  of  Jupiter's  rotation  (9'»  55"  26V 5)  gives 

t^  =  4^  57«  43.25  =  17863.25  seconds  61. 
Substituting  this  value  in  (59)  we  find 

^4  =  79-836  ft.  =  2-4887  g^  62. 
Hence,  by  (53)  and  (69) 

fii5  =  315-38^3  63. 

rj  ==ll-257r,  64. 

^4  =  •221U,  65. 

Different  estimates  of  Jupiter's   mean   apparent  semi-diameter  give 
values  for  r^  ranging  between  10-8r,  and  ll-5r3 

397.     8un*s  Mass  and  Distance, 

Earth's  gravitating  acceleration  and  its  orbital  velocity  (60)  being  known, 
we  have  all  the  data  which  are  needed  for  estimitiag  Sun's  relative  mass 
and  mean  distance. 

pt  =  31,558,149   [t?3]  -^  2;r  =  92,662,000  miles     66. 
r,  =  ^,  -f-  214-45  =  432,090  miles  07. 


At  Earlh'a  aurfece,  /i?r  =  40073.    It  varies ss -J—.    Therefbrc  tW) 


in,  :  m,  : 


:  18-449'  :  49073' 
:  33IM82  :  1 


A.1I  of  the  resulu  wliicli  hnvo  been  drawn  from  (3),  (50).  a,ni  (07)  ia> 
Tolve  tUo  principle  of  persistency  of  vibrivtioaa,  by  wliicli  waves  tend  tA 
propagate  themselves  indefinitely,  with  tbe  velocity  wbich  is  due  to  ttieli 
locui  of  oiigiualion. 

3B8.     ifaiiet  of  Earth  and  Venus. 

The  inlliieace  of  Jupiter's  locus  of  iocipieut  subsidoace  on  il 
pnratlve  mosses  of  Jupiter  nnd  Saiurn.  finds  some  analogy  in  the  twQ 
chief  planets  of  Ihc  dense  belt.  Earth  and  Venus. 

Substituting  Siockwell's  estimate  of  the  secular  aphelion  of  Tenui 
(p„,  =  -7744234^,)  in  (80),  (70). 

t7i„  =  43075O(n,  71. 

HiU's  estimate  is  437-^40.  which  difiers  from  (71)  by  less  than  i  of 
per  cent.    The  combined  virinl  ostimite  of  Berth's  relative  mass  (00) 
differs  from  the  purely  oscillatory  estimate  (Note  33)  by  less  than  )  of' 

899.     ComparUoTie  of  Pblential 

In  order  to  test  the  auDierical  accuriicy  of  the  general  equation  of 
kiuelic- velocities  (34)  we  may  begin  with  the  co  aside  rat  ion  of  pol^nllnl 
energy,  which  has  been  larj^ely  treated  in  Ihermodyn amies.  Oritvltaliug 
pmential  is  usually  measured  by  the  height  of  possible  fail,  or  of  virloAl 
fall,  since  the  heights  which  are  considered  ore  commonly  so  smull  lh»t 
the  variation  of  g  Is  insignldciint.  The  lime  of  fall  (f.).  or  the  velocity 
which  would  be  communicated  by  the  fall  (o),  might  be  taken  with  cqtii~ 
propriety  as  the  basUof  measurement  and  comparison.  The  cosmical  deter 
minaiion  of  Joule's  equivalent  (Proc.  Am.  Phil.  Soa.,  fix,  30),  shows  th^ 
importance  and  advantage  of  adopting  fundamental  units  which  can  b 
readily  employed  in  the  greatest  possible  variety  of  dIrecUons. 

The  general  equation  ot  fundamental  velocity  ('34)  rests  on  Laplace's 
principle  of  periodicity,  "  that  the  state  of  a  system  of  bodies  hocom 
periodic  when  the  eSurt  of  primitive  conditions  of  movtiment  has  diBap<i 
peared  by  the  action  of  resistances."    Hence  (3),  (8). 


Moreover,  the  natural  standards  of  time,  gravitating  acceleration,  dis- 
tance, oscillation  and  undulatory  velocity  which  are  indicated  by  the  aoh 
periodicity  of  synchronous  rotation  and  evolution  at  Laplace'i  limit,  soil 
superBcial  attraction.  Sun's  sem). diameter,  and  luminous  radiation, 
ously  (five  the  following  further  equality  ; 


Bier 
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400.     Completion  qf  Correlation, 
In  Coulomb's  formula  of  torsional  elasticity  (Note  162),  if  we  substitute 

^  for/,  5r<»  =  if  (29)  and 

fl'*  =  *A  =  H  '^^ 

The  investigations  of  Weber,  Eohlrausch,  Thomson,  Maxwell,  Ayr- 
ton,  and  Perry  have  shown  that 

«x  =  «e  75. 

Notes  16,  90-3,  97  give  various  ways  of  coordinating  chemical  and  cos- 
mical  actions  with  luminous  undulation,  so  as  to  get  the  equation 

««  =  «A  76. 

In  throwing  a  ball  into  the  air,  the  thermal  equivalent  of  projectile  force 
is  equivalent  to  the  product  of  the  mass  by  the  sum  of  the  retarding  resist- 
ances. In  solar  superficial  radiation,  the  gravitating  reaction  is  exhausted 
in  a  half  rotation.  By  a  simple  extension  of  these  principles  we  have  de- 
duced equations  73-6,  which,  when  combined,  give  a  complete  practical 
verification  of  the  general  kinetic  correlation  (24). 

401.    PhyUotcay  and  Harmony  qf  Absorption  Bands. 

Langley's  observations  with  the  spectro-bolometer,  at  Allegheny  Obser- 
vatory and  on  the  summit  of  Mt.  Whitney,  show  four  remarkable  absorp- 
tion bands  in  the  infra-red  portion  of  the  solar  spectrum,  at  0.1^94,  1.1^14, 
1.m87  and  1.m88.    These  wave-lengths  are  very  nearly  proportional  to  the 

numbers  4,  5,  6,  8,  as  is  shown  by  the  following  table : 

Harmonic.  Observed. 
a                                       '92  -94 

P  1-15  114 

Y  1-38  1-37 

d  1-84  1-83 

They  give,  -  therefore,  the  following  phyllotactic  approximations : 
a  -^  ^  =  2  X  i;  a-i-r  =  S;«-^^  =  i;/5  -J-  d  =  |.  The  phyllotactic 
harmony  is  modified  by  an  approximate  repetition  of  the  harmonic  ratio  {. 

Harmonic.  Observed. 

Oo  95  .94 

fio  114  1.14 

Y^  136.8  1.37 

We  thus  find,  wherever  we  look,  abundant  evidence,  not  only  of  pri- 
mary harmonic  influence,  but  also  of  secondary  and  subordinate  modifica- 
tions which  need  to  be  carefully  studied  in  connection  with  virial  re- 
Bearches. 

402.     Consequences  of  FerreVs  Law, 

The  science  of  Meteorology  may,  for  many  good  reasons,  be  regarded  as 
a  peculiarly  American  science.  William  Ferrel's  discussion  of  the  motion 
of  fluids  and  solids  relative  to  the  Earth's  surface,  which  was  first  published 
tn  the  fommer  of  1856,  placed  the  laws  of  cydonism  and  anticylonism  on 

FBOC.  AKXB.  PHUiOS.  BOO.  XXI.  114.  (^     PBIKTBD  AU0U8T  8,  1888. 
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a  solid  mathematical  basis.  He  showed  that,  in  the  northern  hemisphere, 
all  moving  bodies  are  constantly  subjected,  in  consequence  of  the  Earth's 
rotation,  to  a  deflection  towards  the  right  hand.  Hence  all  atmospheric 
surface  currents  which  are  mainly  governed  by  a  downward  pressure,  tend 
to  curve  in  the  direction  of  the  hands  of  a  watch,  or  successively  through 
north,  east,  south,  west.  All  surface  currents  which  are  mainly  governed 
by  an  upward  pressure,  tend  to  flow  in  an  opposite  direction,  or  through 
north,  west,  south,  east.*  The  heavy  winds  are  called  anticyclonic ;  the 
light  winds,  cyclonic. 

There  can  be  no  descending  currents  in  one  place  without  ascending 
currents  in  another ;  therefore,  in  every  atmospheric  disturbance,  there 
must  be  simultaneous  cyclonic  and  anticyclonic  winds.  Such  disturb- 
ances originate  either  in  an  unusual  cooling  and  condensation,  or  in  an  unus- 
ual heating  and  expansion  of  air.  In  the  former  case  the  inflow,  in  the 
upper  regions  of  the  atmosphere,  will  produce  an  increased  pressure.  In 
the  latter,  the  outflow  will  produce  a  diminution  of  pressure.  In  the 
restoration  of  equilibrium,  currents  of  warm  air  arc  often  brought  into 
contact  with  colder  currents.  If  the  currents  are  both  saturated  with 
moisture,  or  if  they  contain  more  vapor  than  can  be  retained  under  the 
temperature  of  the  mixed  currents,  precipitation  takes  place,  in  tlie  form 
of  rain,  hail,  or  snow.  This  precipitation  reduces  the  weight  of  the  at< 
mosphcric  column  and  the  barometer  falls.  Accordingly,  there  is  a  con- 
stantly increasing  tendency  to  cyclonism  about  storm  centres,  and  there 
has  been  a  very  prevalent  disposition  to  look  upon  all  storms  as  of  cy- 
clonic origin. 

A  little  reflection,  however,  will  show  that  the  initial  mixture  of  cur- 
rents may  be  due  to  either  of  the  causes  above  mentioned  ;  either  to  the 
flow  of  warmer  air  into  a  cold  depression  at  the  top  of  the  atmosphere,  or 
to  a  flow  of  cold  air,  at  the  earth's  surface,  towards  a  region  of  low  baro- 
metric pressure.  In  the  former  case,  the  initial  superficial  currents  are  de- 
termined by  a  downward  pressure,  and  they  are,  therefore,  anticyclonic  ;  in 
the  latter  they  are  determined  by  an  upward  pressure  and  are  cyclonic. 

A  careful  study  of  the  weather  maps  sliows  that  the  heaviest  rains  and 
snows  occur  in  advance  of  the  centres  of  low  barometric  pressure,  or  in 
the  rear  of  the  centres  of  high  barometric  pressure.  If  storms  began  in 
the  cyclonic  currents,  tJie  reverse  should  be  true  ;  the  greatest  effect  fol- 
lowing the  low  centre  and  preceding  the  high  centre. 

The  frequent  failures  of  forectists,  during  the  past  winter,  seem  to  liave 
been  mainly  due  to  a  misinterpretation  or  a  misconception  of  these  fhcts, 
to  which  the  writer  first  called  attention  in  1871. 

403.     Study  of  Stonny  Anticyclonism, 

Loomis's  discussions  (Note  307)  show  the  need  of  watching  the  develop- 
ment of  storms  at  all  sUiges,  from  the  first  indications  of  atmospheric 

*Thls  will  be  evident,  if  we  imnj^inc  uiirRclves  t^  he  lying  in  the  current  and 
facing  the  directiun  towards  whicli  tlio  pressure  tends. 
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disturbance,  until  the  restoration  of  fair  weather.  The  limit  between 
aatiqrclonic  and  cyclonic  tendencies,  may  be  approximately  assumed 
to  be  midwaj  between  the  centres  ot  high  and  low  barometric  pres- 
sure. All  cIoodineaB  or  precipitation  between  the  limit  and  the  high 
centre,  represents  anticyclonic  Influence  ;  all  between  the  limit  and  the  low 
centre  represents  cyclonic  influence.  Local  cyclonism  sets  in  soon  after 
precipitation  begins,  and  the  anticyclonic  influence  is  thus  partially  hid- 
den ;  but  a  critical  examination  of  the  weather  maps  will  show  that  the  pre- 
vailing currents  of  the  region  often  continue  to  be  anticyclonic  until  the 
rain  or  snow  is  nearly,  or  quite  over.  The  evidences  of  storm  breeding 
and  stormy  anticyclonism  will  be  still  more  striking,  if  the  changes  of 
barometric  pressure  are  studied  in  connection  with  the  beginnings  and 
subsequent  growth  of  cirrus,  cumulus,  and  nimbus  clouds,  as  well  as  with 
the  rainfall  and  the  final  breaking  up  of  cloudiness.  There  are  good  rea- 
sons for  believing  that  such  study,  systematically  and  thoroughly  contin- 
ued under  the  direction  and  with  the  facilities  of  the  Signal  Service 
Bureau,  would  raise  the  successful  verifications  of  the  Washington  forecasts 
to  an  average  of  at  least  ninety -five  per  cent. 

404.    Pressure  of  Warm  Air, 

Dr.  Koppen,  in  discussing  Ley's  work  on  the  winds  prevailing  in  West- 
em  Europe,  announces  four  new  theorems  (Ann,  hydr.  und  magtut. 
marU.  meteor.,  1882  ;  cited  by  Science,  499).  1.  The  air-currents  deviate 
from  the  isobars  towards  the  side  of  the  lower  pressure  in  the  lower 
atmosphere,  and  of  the  higher  pressure  in  the  upper  atmosphere.  2.  An  ex- 
cess of  pressure  exists  upon  the  side  of  the  warmer  air-columns.  3.  Tlie 
depressions  advance  approximately  in  the  direction  of  tlic  air-current 
which  has  a  preponderance  of  accumulated  energy.  4.  The  state  of  mo- 
tion of  a  certain  mean  layer,  of  which  the  height  is  still  to  be  determined, 
can  in  general  be  substituted  for  the  onward  movement  of  the  vortex.  A 
systematic  comparison  of  these  propositions  with  observations  and  with 
Blasius's  discussion  of  aerial  currents  (Storms,  chapter  iii),  may  contrib- 
ute towards  a  fuller  knowledge  of  stormy  anticyclonism.  It  will  also  be 
interesting  and  instructive  to  see  how  readily  Koppen *s  theorems  can  be 
deduced  from  Ferrel's  laws. 

405.     Solar- Barometric  Vii^ials. 

The  first  physical  paper  which  I  communicated  to  the  American  Philo- 
sophical Society  (Proc.  A,  P,  S.,  ix.,  283-8)  was  based  on  virial  considera- 
tions, but  the  discussions  of  Clausius  had  not  prepared  the  way  for  their 
general  acceptance.  Accordingly,  the  method  of  treatment  was  so  new,  that 
many  persons  looked  upon  the  results  merely  as  curious  and,  perhaps,  ac- 
cidental coincidences.  The  foregoing  relations  of  virial  influence  to  time 
of  rotary  oscillation  enable  us  to  reach  the  same  results  in  a  more  sim- 
ple way. 

The  mean  barometric  fluctuations,  both  daily  and  annual,  may  be  re- 
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garded  as  fUactions  of  time,  mass  and  distance.  The  mean  daO  j  dJstarlMuioes 
take  place  at  r,  =  3062.8  miles  from  the  virial  centre ;  the  mean  annual 
disturbances  at  p^  =  Earth's  semi-axis  major  from  their  Tirial  centre.  The 
disturbed  atmospheric  mass  and  the  equilibrating  value  of  g  are  the  same 

g 
in  both  cases.    The  virtual  potential  of  dailj  rotation  is  "f  X  86164.08'  s 

33,559,593.76  miles.  Gen.  Sabine's  means  of  five  years'  observations  at 
St.  Helena,  show  a  daily  barometric  range  of  .067  in.,  and  an  annual 
range  of  .135  in.  (see  Proc,  Am,  PAsZ.  8oe,,  x,  875,  foot-note).  The  geo- 
graphical, magnetic  and  climatic  situation  of  St  Helena  is  such  as  to  give 
the  following  simple  harmonic  approximation  for  ^  (Note  877  ;  5). 

.067>  :  135«  :  :  33,659,693.75  :  91,590,300  miles. 

406.  Encke'B  Comet, 

Dr.  O.  Backlund  ( Oopemieus,  Feb.  1883  ;  cited  in  Sdenee,  581),  says 
that  **  the  investigations  hitherto  made  of  the  theory  of  Encke's  comet 
really  prove  nothing  as  to  the  existence  of  a  resisting  medium  in  space. 
Even  if  we  should  succeed  by  such  an  hypothesis  to  explain  sufficiently  the 
increase  of  the  mean  motion  and  the  decrease  of  the  eccentricity  during  the 
period  1819-48,  a  simple  hypothesis  like  this  will  not  at  the  same  time  suf- 
fice for  the  motion  of  the  comet  afler  1865,  as  the  variation  of  the  mean 
movement  after  that  time  has  most  probably  become  different  Not  until 
the  period  1865-81,  and  its  connection  with  the  earlier  one  have  been  fhlly 
discussed,  will  it  perhaps  become  possible  to  find  indications  of  the 
nature  of  the  unknown  forces  which  act  on  the  comet."  If  an  sBthereal 
medium  is  set  in  vibration  by  the  passage  of  comets  or  other  cosmical  bodies, 
there  will  be,  as  in  the  case  of  tidal  disturbances,  both  accelerating  and  re- 
tarding influences.  We  must  know  more  than  we  now  do,  of  the  nature 
of  the  medium  as  well  as  of  the  laws  of  elasticity,  before  it  will  be  safe  to 
dogmatize  about  a  resisting  medium  or  about  the  second  law  of  thermody- 
namics. The  equality  of  action  and  reaction  may,  perhaps,  set  limits  both 
to  nucleal  condensation  and  to  sethereal  expansion,  the  two  limits  being  op- 
posite phases  of  cyclical  changes  which  all  matter  is  always  undergoing. 
The  unity  of  energy  which  is  indicated  by  sthereal  relations  of  mass  and 
velocity  (Notes  388,  400),  gives  great  likelihood  to  this  hypothesis. 

407.  Abound' Spectra, 

Frazer's  ''Examination  of  the  phonograph  record  under  the  micro- 
scope "  (Jour,  of  the  Franklin  Inst.f  Ixxv,  348 ;  Proc.  Am,  Phil,  Soc^  xlii, 
581),  showed  that  each  of  the  alphabetic  sounds  has  a  special  combination 
of  vibrations,  which  may  be  visibly  impressed  upon  a  metallic  sheet  The 
harmonic  correspondence  between  the  wave-lengths  of  musical  notes 
and  those  of  the  principal  lines  in  the  visible  spectrum  {Proe,  Am,  PhiL 
Soc,  xiii,  149), increases  the  probability  that  there  may  be  an  unbroken  aeriee 
of  waves,  from  the  lowest  audible  sound  to  the  highest  actinic  impnlaa. 
Mayer's  experiments  with  the  antonns  of  mosquitos  and  Langley'a  ob- 
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seryations  of  absorption  bands  (Note  401),  approximate  the  gamuts  of  light 
and  sound  and  suggest  the  desirableness  of  some  more  sensitive  method 
for  recording  audible  waves  and  interferences  than  is  furnished  by  the 
phonograph.  The  radial  virials  of  light  and  the  tangential  virials  of  sound 
(Note  890)  ftimish  a  field  for  research  which  Is  almost  wholly  unexplored. 
In  Tiew  of  the  wonderful  advance  of  spectral  photography  during  the  last 
decade,  we  may  venture  to  hope  that  the  record  may  sometime  be  extended 
so  as  to  include  the  interferences  of  sound-waves. 

406.    Inve$tig<Uor$  of  Spectral  Hoflrmony, 

The  earliest  indications  of  harmony  in  spectral  lines  of  which  I  have 
found  any  record,  were  given  by  Prof.  Gustavus  Hinrichs,  in  the  Ameri- 
can Journal  of  Science  for  1864  (vol.  xxxvili,  p.  81,  seq).  In  the  Comptes 
Rendus  of  the  French  Academy,  for  1869  and  1870,  Lecoq  de  Boisbau- 
dran  published  several  harmonies  of  a  character  analogous  to  those  of 
Hinrichs,  liis  first  paper  being  deemed  of  so  much  importance  that  the 
Academy  allowed  its  insertion  without  abridgment,  although  it  exceeded 
the  statutory  length.  He  referred  to  a  communication  of  Mascart,  on  the 
same  subject,  in  August,  1868,  and  also  to  a  pli  ccieheti  of  his  own  which 
was  deposited  in  the  archives  of  the  Academy  in  1866.  G.  Johnstone 
Stoney  {Rept  Brit.  A$80C,  1870 ;  Proe,  Roy.  Irish  Aead.,lSn  ;  P.  Mag., 
1871)  and  J.  L.  Soret  {Bib.  UniverseUe,  Sept.  15,  1871,  cited  in  P.  Mag., 
1871,  xlii,  464)  seem  to  have  been  next  on  the  list.  My  own  investiga  • 
tioDS  began  in  1864,  with  the  study  of  "oscillations  moving  with  the  ve- 
lodty  of  light"  iProe.  Am  PhU.  Soc,  ix.,  408),  but  my  first  indications  of 
harmonic  wave-lengths  were  not  published  until  1873  (lb.,  xlLi,  150). 
Guided  by  a  conviction  of  the  physical  necessity  that  all  sethereal  undula- 
tions must  be  harmonic,  I  have  been  led  into  the  discovery  of  a  great 
variety  of  spectral  and  other  coordinated  harmonies. 

409.     Vdoeity  of  Wa/ce  Propagation. 

As  there  has  been  some  misapprehension  with  regard  to  my  deduction 
of  the  relation  between  the  mean  velocity  of  oscillating  sethereal  particles 
and  the  velocity  of  wave  propagation  (Note  384),  it  may  be  well  to  explain 
the  ground  on  which  it  rests.  In  considering  the  "  uniform  wave  of  oscil- 
lation/' in  a  star  which  is  rotating  under  the  condition  that  gj^  =  ^\ 
(Note  879),  the  vis  vioa  of  a  revolving  particle  at  I  (Note  381),  is  J  as  great 
as  thevif  vioaof  the  same  particle  from  the  indefinite  fall*  which  has  produc- 
ed central  condensation.  Vis  viva  varies  as  distance  of  possible  projection 
against  uniform  resistance ;  therefore  I  and  i  I  may  be  taken,  respectively, 
as  the  measures  of  the  virials  of  indefinite  and  of  virtual  fall.  Hence  arises 
a  tendency  to  the  formation  of  an  oscillatory  node  at  ^  I,  together  with  a 
tendency  to  the  radial  projection  of  the  node,  in  the  equatorial  plane,  by 

•  This  Is  rigidly  true  only  when  the  fall  is  infinite,  butln  Iklllng  from  Neptane 
to  Son  tlie  deviation  from  exactness  would  be  less  than  xir  of  one  per  oenip 


Grote.]  ^  «^4  f  Jane  w, 

the  centrifagal  force  of  rotation.  The  direct  and  reciprocal  centres  of 
linear  oscillation,  at  J  2  and  ^  I,  tend  to  throw  the  node  at  J  2  from  or  to- 
ward the  centre.  The  reciprocal  centre,  i  If  is  pivotal  in  respect  to  the 
direct  centre,  J  I,  thus  producing  a  secondary  centre  of  linear  osdllation 
at  i  I.  This  indicates  the  relative  vis  viva  of  radial  projection  which  cor- 
responds to  an  oscillatory  tangential  vis  viva  of  I.  The  corresponding  rela- 
tive velocity  is  /}. 

410.    Propagation  of  Explosice  Waves, 

Berthelot  and  Vieille  (Ann,  de  Chim.  et  de  Pfiys,,  xxviii,  203)  give  the 
equation  Oy  =  0^  \-      -  ^,  in  which  Q  is  the  amount  of  heat  set  firec  at  the 

moment  of  chemical  combination  ;  q,  273  times  the  specific  heat ;  Oi,  the 
velocity  of  explosive  translation  of  gaseous  molecules ;  Oo»  the  velocity  of 
mean  translation  after  the  explosive  wave  has  ceased  to  exert  any  influence. 
They  have  verified  the  formula  approximately,  for  a  score  of  gaseous 
mixtures  of  very  various  compositions.  They  think  that  in  the  act  of  ex- 
plosion a  certain  number  of  molecules  are  thrown  forward  with  all  the 
velocity  corresponding  to  the  maximum  temperature  developed  by  the 
chemical  combination  ;  this  movement  is  transmitted  from  one  inflamed 
edge  to  another,  in  a  wave  which  is  propagated  with  a  velocity  either 
identical,  or  comparable,  to  that  of  the  molecules  themselves. 


Introduction  to  a  Study  of  the  North  American  Noctuida,     By  A.  R. 

OrotCt  A.  M, 

{Read  before  the  American  Philosophical  Society,  June  16,  188S,) 

In  my  "List  of  the  Noctuidfle,"  1874,  the  "Check  Lists  *'  of  1876  and 
1882,  my  "Illustrated  Essay"  and  a  numbi^r  of  different  papers,  I  have 
explained  the  characters  of  Noctuidtv,  a  family  of  moths  of  nocturnal 
habit  and  of  very  general  distribution.  These  structural  features,  which 
arc  used  in  establishing  genera  and  other  divisions  are  briefly  summarized 
as  follows,  taking  the  three  divisions  of  the  body  in  turn  : 

I.  The  He€ul :  character  and  structure  of  the  compound  eyes,  which  are 
either  full  or  ovate,  small,  large,  or  more  or  less  constricted,  and  have  their 
surface  naked  or  studded  with  hair,  and  the  orbits  sometimes  provided  with 
longer  hair,  dependent  over  the  eye  and  called  lashes  ;  the  character  and 
structure  of  the  clypeus  or  front,  between  the  eyes,  which  is  swollen  or 
flat  and  sometimes  provided  with  a  tubercle,  ur  horns  of  various  shapes 
and  sizes,  or  a  depression  :  the  presence  of  ocelli ;  the  shape  and  siz6  of  palpi 
and  tongue  ;  the  vestiture  of  the  different  parts. 
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II.  The  Thorax :  the  shape  of  the  wings,  their  sqnamation  and  neura- 
lion  ;  the  structure  of  the  feet,  the  tibiae  being  variously  spined,  or  armed 
with  claws,  or  again  unarmed,  the  tarsi  which  are  always  spinose  show  a 
variation  in  the  character  of  the  spines  ;  the  shoulder  covers  or  patagia  may 
be  either  deflected  or  closely  applied  ;  the  collar  which  varies  in  size  and 
Bhspe. 

III.  The  Abdomen  :  its  comparative  length  and  form ;  the  male  geni- 
talia which  vary  in  shape,  the  female  ovipositor  may  be  protruded  or  not. 

Qeneral  characters  may  be  drawn  from  the  vestiture  and  tuftings  along 
the  dorsal  lines  of  the  body.  The  clothing  of  the  thorax  varies  from  hairy 
to  being  composed  wholly  of  flattened  scales.  I  have  also  used  the  infra- 
clypeal  plate  at  the  base  of  the  "  front,"  which  is  variously  produced  and 
in  Bhodo$ea  seems  slightly  mesially  projected.  Comparative  characters 
are  offered  by  the  size  of  the  appendages,  width  of  clypeus,  the  retraction 
or  projection  of  the  head.  Secondary  sexual  characters  are  to.  be  used  as 
of  generic  value  when  they  are  of  such  a  nature,  that  if  shared  by  both 
sexes  they  would  be  held  suflicient  to  found  a  genus  upon.  This  would 
exclude  the  antennae  from  their  variability,  so  far  as  the  usual  pectinations 
are  concerned,  but  admits  such  abnormal  male  characters  as  are  offered  in 
the  antennae  of  the  genera  Benia,  Syllectra,  etc. ;  also  the  genitalia,  upon 
which  sections  may  be  founded,  but  which  do  not  seem  to  be  sufliciently 
stable  in  their  modifications  to  form  part  of  the  diagnosis.  The  color  and 
pattern  of  ornamentation  oflen  give  a  clue  to  the  affinities  of  a  species  and, 
in  my  opinion,  should  not  be  entirely  disregarded,  but  afford  no  ground 
by  themselves  to  establish  any  structural  group.  The  immature  stages, 
egg,  larva  and  chrysalis  should  also  be  studied,  and  they  will  oflen  give 
a  certainty  as  to  the  location  of  a  form  not  to  be  attained  in  any  other  way. 
Unfortunately  they  are  generally  unknown;  on  this  account  alone  our 
classification  is  provisional  and  it  must  remain  so  to  a  greater  or  less  extent 
so  long  as  the  natural  history  of  the  family  is  not  completely  known 
and  studied. 

The  family  NoctuttUe,  then,  may  be  said  to  contain  moths,  having 
12-veined  forewings,  of  which  vein  5  belongs  to  the  series  attached  to  the 
median  vein,  being  nearer  vein  4  than  vein  6,  except  in  the  genus  Nola- 
phantL,  where  it  seems  to  be  nearly  central  in  its  location,  and  having  two 
internal  free  veins  on  the  hindwings.  This  latter  character  divides  them 
from  the  Pyralidatt  a  family  which  the  lower  genera  of  the  Noctuidif,  ap- 
proach in  general  form.  The  former  character  separates  them  from  the 
Oeomeirid(e,  a  family  which  is  lower  and  next  succeeds  the  NoetuicUe,  as 
may  be  seen  from  the  fact  that  the  larval  form  which  is  characteristic  of 
the  Oeometrida  only  obtains  in  certain  lower  genera  of  JSfoctuicke,  which, 
in  the  perfect  stage,  also  show  a  tendency  (ffomoptera)  to  copy  the  posi- 
tion of  the  wings  in  repose,  and  the  ornamentation  habitual  with  the  Oeo- 
meiridte.  The  wings  in  the  Noetuidat  are  entire,  except  in  EuUntneria,  in 
which  genus  the  male  has  a  slip  on  the  external  margin,  a  secondary 
sexual  character  of  generic  value.    They  have  a  simple  frenulum  in  the 


Grote.l  ^^  [Jon*  M. 

males,  which  is  diyided  (not  "double";  in  the  females.  The  wings  may 
be  said  to  be  short  and  narrow ;  they  broaden  in  the  lower  genera  and 
again  in  some  genera  may  be  said  to  be  long  in  comparison  with  the  body 
(t.  e,,  OueuUia,  etc).  The  ocelli  are  almost  always  present,  while  in  Uui 
Oeometrida  they  are  almost  always  absent  The  palpi  lengthen  aa  we  de- 
scend to  the  lower  genera,  where  they  assume  unusual  shapes  as  in  FaMiU. 
The  male  antennae  are  ciliate,  bristled,  brush-like  or  toothed  and  pectinate, 
the  female  antennae  being  almost  always  simpler  in  structure ;  Renia,  Ztm- 
clogn€Uha,  and  other  genera  have  them  furnished  with  tufts,  coils  of  hair  or 
nodosities.  The  "front,"  orclypeus,  is  broad  and  square  as  compared  with 
either  the  Oeonutrida  or  I^fraiidm,  The  maxillary  palpi  are  short  and  con- 
cealed. The  tongue  is  equally  stout,  but  occasionally  short,  weak  or  rudi- 
mentary. The  eyes  are  Hill,  and  may  be  either  naked  or  hairy,  the  hairs 
being  weak  and  short  in  Trichoeotmia,  but  usually  prominent  as  in  Mamsi' 
tra.  The  orbit  of  the  eye  is  Aimished  with  a  more  or  less  complete  circle  of 
hair  in  some  genera,  and  there  is  often  a  circle  of  discolorous  scales  lying 
back  fh>m  the  orbit .  The  vertex  of  the  head  is  sometimes  clothed  with  scales, 
differing  in  shape  and  position  from  those  on  the  "front,"  which  are  often 
short  and  converge  mossily  about  a  central  protuberance  varying  in  char- 
acter. The  thorax  is  short  and  stout,  thickly  scaled  and  often  tufted  on 
the  dorsal  line,  with  the  tufts  divided  in  som^  genera,  and  more  or  len 
lengthy  and  peculiar.  The  metathorax  is  short ;  the  middle  region  of  the 
body  is  well  developed  as  compared  with  the  other  families  and  {nuscnlar, 
the  base  of  the  wings  and  their  framework  of  veins  being  usually  stout  and 
stiff:  the  flight  is  most  often  strong  and  rapid,  and  approaches  that  of  the 
SphingidcB,  The  habit  of  hovering  over  flowers  is  characteristic  of  certain 
genera  such  as  Pluiia.  The  abdomen  is  conical,  and  usually  exceeds  the 
hind  wings,  the  contour  is  definite  ;  it  is  variously  tufted,  or  again  smooth 
or  with  a  carina  on  the  dorsal  line ;  again  it  is  flattened,  seldom  weak  or 
short 

The  colors  are  brown  and  gray.  The  hind  wings  are  quite  highly 
colored,  but,  as  a  rule,  simple  and  slight  in  their  markings  as  com- 
pared with  the  fore  wings ;  oftenest  they  are  quite  plain  or  with  one 
or  two  cloudy  lines  parallel  with  the  outer  margin  and  a  diacal 
spot.  The  fore  wings  are  usually  distinctly  lined.  They  have  a  baaal 
half-line  (b.  h.  1.),  an  inner  median  or  transverse  anterior  (t  a.)  line^ 
a  median  sliade  (m.  s.),  an  outer  median  or  transverse  posterior 
(t.  p.)  line,  a  subterminal  line  (s.  1.),  a  terminal  line  (t  1.)  at  the 
base  of  the  fringes.  There  are  three  stigmata  :  the  orbicuUir,  a  rounded 
anterior  spot  on  the  cell  ;  the  rentform,  a  usually  kidney -shaped  spot  out- 
ward the  cell ;  the  claviform,  a  pointed  spot  attached  to  the  t  a.  line  below 
the  orbicular.  In  the  genus  Cntoeula  there  is  also  a  subreniform  spot, 
while  the  clavifonn  is  absent.  The  typical  ornamentation  is  displayed  in 
such  genera  as  Hadetui  and  Mamestra.  Almost  always  it  can  be  made  out 
and  its  presence  renders  a  description  recognizable  if  drawn  up  with  care, 
and  the  different  lines  and  spots,  which  are  thus  easily  executed,  fhlly  and 
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compumiiyely  described.  The  descriptions  in  French  of  M.  Guen^  seem 
to  me  very  good  as  a  rale,  and,  as  a  consequence,  but  few  of  his  North 
American  species  are  in  donbt.  A  study  of  the  ornamentation  of  the  Not- 
tuidm  is  interesting.  In  related  species  I  found  that  the  differences  showed 
themselves  first  on  upper  surfiice  of  primaries,  then  of  secondaries,  lastly, 
beneath. 

I  only  mention  the  genus  Oalocala  now  to  refer  to  a  paper,  published  by 
me  some  twelve  years  ago,  in  which  I  identified  one  species  previonsly 
described,  and  in  order  to  recall  the  fact  that  I  showed  that  the  origin  of 
the  subrenilbrm  spot  to  be  the  outer  median  (transverse  posterior)  line 
itselt  It  here  set  back  a  sulcation  which  became  gradually  separated 
from  the  line,  and  in  some  species  now  appears  as  an  almost  round  spot 
without  any  connection  with  its  point  of  origin.  In  like  manner  I  con- 
ceive the  stigmata  to  have  originated.  The  reniform  probably  form  the 
median  shade,  the  orbicular  and  claviform  form  the  inner  median  (t.  a.) 
line.  The  spots  are  then  developments  from  the  transverse  lines,  although 
it  may  not  be  certain  whether  the  reniform  is  not  a  relic  of  a  former  band, 
or  perhi^ps  of  the  outer  line,  though  this  is  not  so  probable,  judging  firom 
the  course  of  the  median  shade,  which,  in  some  species,  seems  to  be  inter- 
rupted by  the  reniform.  Every  one  has  read  or  should  read  the  best  chap- 
ter in  Mr.  Scudder's  book  on  butterflies,  that  on  classification  and  origin, 
and  will  remember  his  theory  of  the  primitive  style  of  marking,  a  succes- 
sion  of  lines  following  the  shape  of  the  outer  margin.  It  seems  quite  exact 
to  me  firom  my  previous  studies  of  the  markings  of  the  ifoctuMte.  It  also 
works  in  with  my  conclusions  as  to  the  law  of  variation  in  this  group, 
which  I  showed  affected  the  upper  surfisice  of  fore  wings  first,  then  the  hind 
wingB»  and  then  the  under  surfoce,  following  the  exi)osure  of  the  surfiice, 
to  the  light  and  air. 

From  these  characters  we  may  offer  the  following  rUume  by  which  the 
student  may  recognize  a  Noctuid.  The  front  is  square  and  broad,  the 
labial  palpi  are  divergent  and  prominent,  obliquely  ascending,  the  second 
Joint  longest  and  thickly  pilose,  the  ocelli  are  present,  the  eyes  are  full, 
the  tongue  stout,  the  maxillary  palpi  concealed,  the  antennae  thread-like, 
dliate  or  brush-like,  rarely  pectinate  in  the  males.  The  thorax  is  heavy 
and  stout,  the  prothorax  broad  and  distinct,  the  patagia  relieved,  the  meta- 
thorax  very  short,  the  fianks  broad ;  the  wings  stiff,  strong  and  short,  the 
secondaries  plain,  covered  by  the  fore  wings  in  repose,  the  primaries  12, 
the  secondaries  8  veined,  the  latter  with  two  internal  veins  counted  as 
one;  the  legs  are  strong,  tarsi  spinose,  tibiee  sometimes  with  claws  or 
qrfnea.  The  abdomen  is  conical,  and  exceeds  the  hind  wings,  its  contour 
defined.  The  vestiture  is  hairy  or  mixed  with  fiattened  scales,  usually 
dense. 

Thefcrm  of  the  Noetiuidm  (as  insisted  on  by  Agassiz  as  a  family  charac- 
ter), united  three  stracturally  distinct  groups,  regarded  as  families  by 
Lederer.  The  first  of  these  is  represented  in  our  fkuna  by  a  few  species, 
and  is  nowhere  numerous.    No  name  hitherto  employed  for  it  is  tenable 
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uader  aa  amended  nomenclature.  Dr.  Harvey  and  Dri  Packard  have 
shown  that  the  term  Oymatopliora  is  to  be  applied  to  a  genus  of  Oe&me- 
tridfp.  The  terms  Bombycur  and  Noctuohomhycini  have  not  a  proper  form. 
Only  one  of  the  genera  comprising  it  is  beyond  dispute,  and  is  represented 
in  Europe,  Asia  and  America  by  distinct  species,  viz.  :  Tfiyatira.  I  shall 
call  this  group,  then,  Thyatirida.  It  differs  by  the  course  of  vein  8  of  the 
secondaries,  and  the  position  of  vein  5  of  the  primaries  fh>m  all  the  rest  of 
the  Noctuida,  The  second  family  is  tlie  NocttUdat  proper.  It  contains 
subfamilies,  which  I  have  designated  in  my  ''New  Check  List,"  and  which 
I  discuss  here  so  far  as  the  present  paper  extends.  Other  writers  have  seen 
in  it  three  principal  groups,  the  Non-f<Mci<U(r  of  Borkhausen  (=  NaeUdnm 
of  Packard)  and  the  Fasciatce  (=  Catocali/UB  Pack.)  ;  also  the  Deltaidei  of 
Latreillc,  so  called  from  the  wings  in  repose  forming  the  outline  of  the 
Greek  letter  Delta  (J).  At  the  time  of  writing  his  paper.  Dr.  Packard 
seoms  to  have  regarded  the  latter  as  Pyralid(v.  It  is  not  possible  to  sepa- 
rate them  fh>m  the  lower  NoctuidfP  as  shown  by  Dr.  Herrick-Schaeffer. 
They  fall  into  two  subfamily  groups  :  the  HerminUruw  and  Hypenimf.  The 
differences  between  these  groups  are  a  mere  extension  of  the  general  com- 
parative characters  by  which  smaller  assemblages  of  genera  may  be  de- 
fined. I  have  restricted  Dr.  Packard's  terms  to  two  special  groups  of 
smaller  extent,  and  these  I  believe  to  have  an  equivalent  value  to  his  sub- 
family groups  in  the  Oeometrid^E,  and  which  I  have  discussed  above.  We 
have  then  in  the  Noctuida;  primarily  three  families  : 

I.  THYATIRIDA. 
II.  NOCTUIDA. 
III.  BREPHID.E. 

This  last,  again,  a  group  of  very  limited  extent,  destitute  of  ocelli,* 
broad  winged  and  hirsute,  has  vein  5  midway  between  4  and  6,  but 
differing  by  the  ncuration  of  secondaries  from  the  TiiYATiRiDiE. 

In  the  ThyatiricUn  no  subfamily  groups  seem  to  me  recognizable  since 
the  discovery  of  our  Western  forms,  Thyatira  Lorata  and  Bombyda  9emi- 
circidarU.  At  first  sight  the  genera  Leptina  and  Bomftyeia  (^  Cymato- 
phora),  and  again  the  genera  I'hyatira,  Pseudothyntira  and  Hahrotyne 
(=  Oonophora)  seem  to  afford  two  series  which  in  the  European  fauna 
appear  distinguishable.  Ilubner  was  the  first  to  associate  these  genera, 
some  of  the  earlier  European  writers  classifying  Thyatira  with  Plutia.  In 
our  fauna  Fseudothyatira  stands  nearest  to  Ilabrosyne,  while  our  species  of 
Thyatira  approach  our  two  Boiribycide  in  several  respects. 

The  general  characters  of  the  moths  of  the  Noctuidtv  I  have  thus  gone 
over  quite  fully,  and  I  now  mention  those  of  the  subfamily  groups,  after  a 
few  remarks  which  suggest  themselves  to  me,  since  I  finally  deal  with  the 
subject  after  a  quarter  of  century  of  more  or  less  continuous  study  of  it. 
As  to  nomenclature,  the  Preface  to  Staudinger  and  Wocke's  Catalogue 
seems  to  me  to  give  the  most  practical  and  feasible  rules  whereby  the 
choice  of  names  is  to  be  regulated.    There  should  be  a  uniformity  in 
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family  and  subfamily  terminations,  and  I  am  finally  opposed  to  the  bar- 
barous names  used  by  Mr.  Scudder  for  these  groups  in  the  butterflies. 

There  is  a  certain  amount  of  natural  error  which  a  student  may  fall 
into  while  gradually  becoming  acquainted  with  a  large  amount  of  new  and 
differing  species,  as  to  which  no  work  was  before  him,  and  through  which 
he  had  to  break  a  path.  All  things  considered,  no  one  in  my  position 
could  have  escaped  having  to  change  his  views  and  cancel  some  of  bis 
work.  I  have  always  quickly  acknowledged  and  corrected  my  mistakes, 
as  all  who  have  followed  and  used  my  previous  writings,  I  think,  admit. 

With  these  explanatory  remarks,  I  would  now  offer  a  resume  of  my  con- 
clusion and  studies  on  the  family. 

It  must  be  acknowledged  that  the  I^octuidcBAre  difficult  of  limitation  as  a 
family  by  exclusive  characters.  They  may  be  shown  to  differ  in  turn  in 
single  points  from  other  family  groups  of  moths,  but  certain  genera  in 
every  fauna  are  difficult  to  place.  As  to  subfamilies,  Lederer  shows  that 
these  can  only  be  defined  comparatively,  and  not  exactly,  or,  as  he  calls 
it,  scientifically.  The  groups  here  recognized  are  merely  tentative  associa- 
tions of  genera  to  which  I  have  given  a  subfamily  name  ;  they  contain  all 
of  them  genera  which  may  be  displaced  by  future  enquiries,  but  they  help 
the  comprehension  of  the  family  and  enable  us  to  consider  certain  assem- 
blages together.  As  to  their  names,  I  have  not  followed  any  rule  of 
priority ;  Guen6e  gives  some  of  them  a  family  form.  I  have  given  them  a 
uniform  termination,  and  derived  them  from  the  most  prominent  genus 
they  contain. 

The  summer,  that  pulse  of  the  year,  the  length  of  whose  recurring  beat 
is  at  once  the  measure  of  the  time  elapsed  since  the  culmination  of  the  last 
ice  period,  gives  us  a  prevailing  northward  direction  for  the  winds  that  sweep 
the  North  American  Continent.  These  offer  serial  paths  along  which  num- 
bers of  feathery-winged  moths  are  hurried.  We  have  wind  visitors  from 
the  West  Indies  upon  our  shores  during  the  whole  season.  Some  of  these 
become  partial  citizens  by  breeding  here,  others  do  not,  and  their  lodg- 
ment upon  our  territory  is  precarious  and  accidental.  The  list  of  species 
known  to  visit  us  in  this  manner  is  already  somewhat  extensive,  while  the 
southern  part  of  the  peninsula  of  Florida  is  occupied  permanently  by  the 
assemblage  of  tropical  insects.  This  subject  leads  us  to  consider  briefly 
the  distribution  of  our  Noctuid(f, 

The  Geographical  DUtribuUon  of  the  North  American  NoctuicUe  must  be 
studied  in  connection  with  the  topography  of  the  country  and  the  range  of 
the  food-plants  of  the  caterpillar.  It  is  found  that  mountain  chains  afford 
the  most  effective  barrier  to  the  distribution  of  species.  Their  presence 
explains  the  fact  that  Ohio  insects  are  often  absent  in  New  York,  or  not 
so  abundant  on  the  north  and  east  of  the  Alleghanies.  A  study  of  the 
ranges  and  lateral  branches  of  the  Rocky  mountains,  as  they  are  deline- 
ated, gives  an  idea  of  the  different  faunal  provinces  which  are  discovered 
to  be  more  or  less  restricted  to  the  valleys  between  the  spurs.  It  is  shown 
that,  often  at  short  distances  in  this  region,  the  character  of  the  moths  in 
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o^jttcent  vftlleys  cbangea.  Wc  have  csBealially  one  foaoa,  which  Is  ftrreeled 
at  the  St.  John's  river  bj  a  tropical  coloay  inhabiting  Southern  Florida. 
The  Labrador  fauna  is  a  true  extension  of  the  Canadian,  and  (he  yoetauUt 
of  that  region  may  he  found  a^in  inliabitlag  the  sides  of  Mount  Wa«h- 
jnglon.  I  disagree  then  with  Staudinger.  who  includes  the  Labrador  with 
the  European  fauna,  believing  him  to  be  misled  hy  the  tdeniUy  of  alptu 
Bpecies  with  our  mure  northern  forma.  On  the  west  our  fauna 
downwards  aioug  the  table-lands  occupying  the  centre  of  the  Heiicaii 
peninsula,  the  hot  and  low  lands  on  either  side  being  occupied  br  a  differ- 
ent and  tropical  fauna.  Singularly  enough  some  more  northern  west 
coast  Bpeciea  liare  been  found  in  Maine  and  Canada.  There  must  be  ■ 
northern  outlet  in  the  mountain  rangea  of  the  Pacific  coaat.  The  princi- 
pal feature  in  the  distribution  of  our  fauna  ia  the  migrutiona.  A  ye»rl)r 
xoological  wave  seta  in  from  Meiico  and  the  West  Indies,  and  carriec  on 
it!  crest  a  number  of  light'Winged  Noetuidir,  which  eventually  range  np 
oar  entire  coaat,  and  are  found  in  Maine  in  the  fall.  The  most  import- 
ant to  usof  these  apecies  is  the  cotton  worm,  which  I  have  studied  a  long 
time.  This  moth,  which  feeds  on  the  perennial  cotton  of  South  and  Cen- 
tral America,  muat  have  visited  our  mainland  for  years  before  the  cultiva- 
tion of  our  annual  cotton  gave  It  a  lodgment  on  our  soil.  Now  it  in- 
creases by  the  rich  fields  offered  as  food  for  its  larva,  and  tmveraes  ths 
country  in  succeasivc  brooda  from  the  South  to  the  Ohio  river.  Beyond 
thla  it  fliea,  but  it  is  doubtful  that  it  again  accompllaties  lie  transfornutUoni' 
on  a  substitute  food-plant  in  the  &11.  The  probability  ia  that  it  doea, 
I  originally  showed  that,  in  the  South,  it  would  feed  on  nothing  bat  cot- 
eon,  fh>m  my  observations  and  exporiments,  I  find  now  that  Prof.  Bllej 
occupies  my  ground,  and  states  that  it  orUy  feeds  on  cotton  and  that  lU 
northern  Journey  is  fruitless.  I  originally  discovered  that  the  whola 
Inquiry,  from  an  economical  point  of  view,  hinged  upon  the  discovery 
of  its  succeaaful  hiliernatlon,  alter  being  the  first  to  positively  aacertaia 
that  it  wintered  as  a  motb. 

In  my  paper  (1S74)  I  suggested  that  this  might  still  be  extra  llmltal  or 
confined  to  a  narrow  soulheru  strip  of  land  in  Texas  or  Florida.  In  this  t 
was  probably  mistaken,  and  it  may  be  that  It  bos  a  hold  throughout  tb* 
cotton  belt.  But  I  wish  to  point  out  distinctly  that  this  was  the  matter  to  1m 
ascertained,  and  that  my  tlieory  is  to-day  the  correct  one.  It  showed  thU 
the  area  of  successful  hibernation  was  the  point  for  future  enquiry,  and 
I  suggested  in  the  Tribune  the  means  to  get  this  information,  and  the 
preventive  measures  to  be  employed.  If  this  region  was  such  as  could  bA 
dealt  with  by  preventive  measures  In  the  spring.  As  to  its  extra  limltal 
origin.  Professor  Riley  finds  a  short  letter  anticipating  my  theory,  bul 
necessarily  presenting  few  facts  as  the  range  of  North  American  Nortttida 
was  not  then  known.  However  this  may  be,  neither  Prof.  Riley  nor  I 
knew  of  this  letter,  when  1  read  my  paper  in  18T4,  five  years  after  I  had 
formed  my  conclosions.  To  suggest  that  my  theme  was  not 
to  deal  unfoirly  with  the  fiacts.    I  have  shown  that  Prof.  R 
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Study  the  cotton  worm  in  connection  with  the  cotton  plant.  I  protest 
against  his  Cotton  Worm  Report  as  doing  me  throughout  grave  injustice. 
I  find  even  the  moths  which  I  named  for  Professor  Balrd,  which  were 
mistaken  for  cotton  moths  hy  unskilled  observers,  recapitulated  in  this 
report,  in  which  my  observation  as  to  the  larval  feet  of  Aletia  and  Anomis 
la  appropriated.  I  have  named  moths  for  Profl  Riley  Ibr  twenty  years. 
He  even  lately  tries  to  make  me  responsible  for  his  re-description  of  the 
"Corn-bud  Worm"  of  Abbott  and  Smith,  the  Laphygma  frugiperda  of 
authors,  as  a  new  I^odenia  auiumnalU  Riley ;  and  quotes  a  fragment  of  a 
private  letter  of  mine  to  substantiate  the  charg^.  But  I  never  saw  the 
moths  till  after  he  had  named  them,  and  my  letter  merely  acknowledges 
the  specimens,  and  gives  no  opinion  on  the  matter.  Since  1864  I  knew 
Abbot's  work  thoroughly,  as  shown  by  my  writings  on  the  Sphingidce, 
and  my  identification  of  his  species. 

As  to  practical  Entomology  I  allow  myself  here  to  express  an  opinion 
founded  on  my  experience.  The  reports  of  State  entomologists  often  re- 
iterate a  good  deal,  and  do  not  seem  to  reach  the  farmers  for  whom  they 
are  intended.  An  inquiry  about  the  way  in  which  the  money  of  the  United 
States  Entomological  Commission  has  been  spent  with  the  results  attained 
will  show,  I  am  confident,  that  the  facts  it  has  published  have  not  reached 
the  great  body  of  American  agriculturists,  the  principal  parties  interested. 

The  system  of  State  entomologists  must  be  changed,  and  these  officials 
should  lecture  before  the  public  schools  and  institute  meetings  in  the 
county  districts,  and  thus  bring  the  outlines  of  entomology  and  a  knowl- 
edge of  common  pests  before  the  young.  In  this  way  farmer  boys  will 
learn  to  respect  robins'  nests  and  pull  down  the  nests  of  the  tent  caterpil- 
lar instead.  As  matters  are  now,  it  is  little  use  of  one  man's  cleaning  out 
bis  orchard  while  another  next  door  keeps  a  breeding  place  for  the  codling 
moth.  Public  education  must  take  charge  of  the  matter,  and  there  will 
then  be  a  prospect  of  saving  much  that  is  now  wasted.  From  a  perusal  of 
Mr.  Wm.  Saunders'  excellent  book*  on  "Insects  Injurious  to  Fruit 
Trees,"  it  is  plain  that  personal  labor  and  mechanical  appliances  for  jarring 
and  gathering  or  crushing  are  better  than  poisons  in  most  cases,  and  I  re- 
iterate here  the  opinion  I  expressed  at  the  Saratoga  meeting  of  the  American 
Association,  that  the  use  of  Paris  green  is  to  be  deprecated  fh>m  the  lia- 
bility of  poisoning  to  stock,  and  the  persons  handling  it,  to  say  nothing  of 
its  criminal  use  which  has  not  unf^quently  happened. 

In  the  following  arrangement  I  have  given  our  Thyatirida  and  the  bulk 
of  the  JToctuMlA  down  to  the  CatocaXinm  and  DeUaidg.  All  the  genera  are 
here  cited,  but  I  have  only  given  the  species  described  by  myself  as  a 
role;  the  other  species  are  cited  in  my  "New  Check  List,"  and  do  not 
utoally  give  difierent  characters  from  those  here  presented,  which  I  have 

•  This  work  (wkloh  sbould  be  used  in  publio  sohools),  from  its  admirably  sim- 
ple and  oorreot  style,  its  illustrations  and  arrangement  of  material  used,  is 
entitled  to  be  regarded  as  the  best  on  the  subject  since  the  now  classical  treatise 
of  the  late  Dr.  Harris. 
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specially  studied.  I  have  also  omitted  the  synonyms  and  subgenera.  I 
follow  this  list  by  a  discussion  of  the  twenty-four  groups  into  which  I  have 
divided  the  genera,  and  conclude  the  paper  by  special  generic  descriptionB. 
I  trust  this  paper  will  be  of  general  service  to  the  student,  and  it  is 
offered  as  my  probably  final  contribution  to  a  knowledge  of  this  interest- 
ing group.  The  paper  was  written  for  the  most  part  several  months  ago, 
and  was  intended  to  bo  of  wider  extent,  and  include  some  plates  which  I 
cannot  now  give. 


SYSTEMA  NOCTUID^  AMERICiE  BOREALIS. 


I. 


Habrosyne  Hubn. 
Scripta  Go$se, 

Paeudothyatira  m. 
Cymatophoroides  Ghien. 

var.  Expultrix  m. 

Thyatira  Ochs. 
Pudens  Oiten, 
Lorata  in. 

Bombycia  Hubn. 
Semicircularis  m. 
Improvisa  Hy.  Edw, 

Leptina  Quen. 
Ophtlialmica  Guen. 
Australis  m, 
Doubledayi  Ovsn. 
Dormitans  Omn, 
Latcbricola  m. 

n.  NOCTUID^I. 

1.  Dicopirnt. 

Eutolype  m. 
Kolandi  m 

Dicopia  m. 
Muralis  m. 
Viridescens  Walk. 
Electilis  Morr, 
Depilis  771. 
Tliaxterianus  m. 
Damalis  m. 

Copipanolis  m. 
Cubilis  m. 


2.  ApatelifUB, 

AndeU  Walk. 
Acromyctoides  WcUk, 

Platycemra  Pack. 
Furcilla  I\iek. 

Charadra  Walk. 
Propinquilinca  tn. 
Derideus  Ouen, 
Dispulsa  M<^rr. 
Palata  m. 

Raphia  Hubn. 
Abrupta  m, 
Fratcr  m. 

Feralia  m. 
Jocosa  Oiten. 

Momaphana  m. 
Comstocki  m. 

Diphthera  Hubn. 
Fallax  H.-S. 

Apatela  Hubn. 
Occidentalis  G.  and  R. 
Morula  G.  and  It 
Thoracica  m. 
Falcula  m, 
Parallela  ?n, 
Albarufa  m. 
Paupcrcula  m. 
Vinnula  m. 
(^uadnita  m, 
Tota  7/4. 

Ainoricana  Ilarr. 
Dactyl ina  m, 
Spinca  m, 
Lupini  7/i. 
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Yulpina  m. 
Felina  m. 

Lnteicoma  O.  and  R. 
Distans  m, 
Subochrea  m. 
Noctivaga  m, 
Afflicta  fn* 
Connecta  m. 
Hanreyana  m, 
Ovata  m. 
Exilism. 
Hsesitata  m. 
Dissecta  G.  and  R. 
Sperata  m. 
£dolata  m, 
Extricata  m, 
Lithospila  m. 
Lfanccolaria  m. 
Insolita  m. 

Arailonche  Led. 
Henrici  m. 

var.  Evanidum  m, 

Copablapharon  Harvey. 
Absidum  Harvey. 
Album  Harvey. 
Subflavidend  m. 
Longipenne  m. 

HarTicdmeiima  m. 
Trisignata  WcUk. 

3.  BryophUinm. 

Cerma  Hubn. 
Cora  Hubn. 

Polygrammate  Hubn. 
Hebraicum  Hubn, 

MlcrooGBlia  Guen. 
Fragilis  Ouen, 
Diphteroides  Ouen, 

var  Obliterata  m. 

Bryophlla  Tr. 
Lepidula  m. 

Cyathiflsa  m. 
Percara  Mbrr. 

Chytoniz  m. 
Sensilism. 


4.  Noctuina, 

Cameades  m. 
Moerens  m. 
Citricolor  m. 

AgrotlB  Hubn. 
Badicollis  m. 
Janualis  m. 
Pallidicollis  m, 
Opacifrons  m. 
Perattenta  m. 
Attenta  m, 
Stellaris  m. 
Phyllophora  m. 
Rubifera  m. 
Perconflua  m. 
Kosaria  m. 
Plana!  is  m. 
Hospitalis  m. 
Viralis  m. 
Esurialis  m, 
Quarta  m. 
Apposita  m. 
Fishii  m. 
Norman iana  m. 
Conchis  m. 
3iirabilis  m. 
Innotabilis  m. 
Washingtonicusis  m. 
Treatii  m. 
Juncta  m. 
Haruspica  m. 
Muscosa  m. 
Invenusta  m. 
Tcrrealis  m. 
Mercenaria  m. 
Auxiliaris  m. 

var.  Agrestis  m. 

var,  Introferens  m. 
Perexcellens  m. 
Gularis  m. 
Immixta  m. 
Docilis  m. 
Evanidalis  m. 
Herilis  m. 
Vittifrons  m. 
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Insularis  m. 

CoBtata  m. 

Idahoensis  m, 

Formalis  m. 

Facula  m, 

Emarginata  m, 

Observabilis  m. 

Bimarginalis  m. 

Bicollaris  m. 

Lffitula  m, 

Cupida  911. 

var.  Brunneipennis  m, 
var.  Alternata  m, 
«ar.  Cupidissima  m. 
var.  f  OrbiB  m. 

Variata  m, 

Minimalis  m, 

Placida  m, 

Discoidalis  m. 

Bninneicollis  m, 

Havilae  m* 

Mursenula  O,  and  R. 

Dolis  m, 

Dapsilis  m. 

Catenula  fn. 

Atrifera  m. 

Vernilis  m, 

Euroides  m, 

Milleri  m. 

Vocalis  m. 

Hollemani  m. 

Silens  m. 

Albalis  m. 

Cloanthoides  m. 

Inflmatis  m. 

Lagena  m, 

Pluralifi  m. 

Pleuritica  m, 

Pitychrous  m. 

Niveivenosa  m. 

Niveilinea  w. 

Olivalis  m. 

Quadridentata  0,  and  R. 

Cicatricosa  0.  and  R. 

Ridingsiana  m. 

Lewisii  m. 


VersipelliB  m. 
Colata  m, 
Declarata  Walk. 

iMir.  Campestris  m. 

iDOflT.  Decolor  Morr. 

var,  Albipennis  m, 

tar,  Nigripennis  m, 
Verticalis  m, 
Tessellata  Harris. 

var.  Atropurpurea  m. 
Tesselloidea  m, 
Strigilis  m. 

Genicnlata  0.  and  R. 
Collaris  O,  and  R. 
Badinodis  m. 
Bollii  m. 
Atrifrons  m. 
Piscipellis  m, 
Qrandipennis  m. 
Perfusca  m. 
Yelleripennts  tn. 
Pastoralis  m. 
Balinitifl  m.  • 
Friabilifl  tn. 
Fuscigera  tn. 
Brunneigera  tn. 
Rubefactalis  in. 
Micronyx  tn, 
Fumalis  tn. 
Dollii  tn. 
Eriensis  m. 
Worthingtoni  m. 
Sublatis  tn. 
Munis  tn. 

Violaris  0.  and  R. 
Wilson  ii  tn. 
Specialis  tn, 
Basalis  tn. 
Mimallonis  tn. 
Gagates  m. 
Catherina  tn. 
Circumdata  7n. 
Vancouyerensis  tn. 
Semiclavata  m. 
Gravis  tn. 
Vapularis  tn. 
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^Deipennis  m. 
Nanalis  m. 
Clodiana  m. 
Texana  m. 
Pellncidalis  m, 
Beata  m. 
CwniB  m. 
Nigrovittata  m. 
Trabnlifl  m. 
Pressa  m, 

AnytUB  m. 
Sculptus  m. 

var.  Planus  m. 

Ammoconia  Led. 
Decipiens  m. 

var.  Parentalis  m. 
Distichoides  m. 

Adita  m. 
Chionantlii  A,  and  S. 

Eucoptocnemia  in. 
Fimbrlaris  Onen. 

Agrotiphila  m. 
Montana  3farr. 

5.  HadenincB. 


Crotch ii  m. 
Chartaria  in, 
Defersa  m. 
Bella  m. 
Pensilis  m. 
Vicina  m. 
Acutipennis  m. 
Gnata  m. 
Glaciata  m. 
Cuneata  m. 
Quadrilineata  vi. 
Alboguttata  m. 
Coniis  m. 
Sutrina  m, 
Lustralis  m. 
Meditata  m. 
Innexa  m. 
Spiculosa  m. 
Ferrealis  m, 
Cinnabarina  m. 

var.  Ferrea  m. 
Niveiguttata  m. 
Leucogramma  m. 
Insoleus  m, 
(^  Arietis  ni. 


Fiflhia  m. 
£athea  m, 

CoplmameBtra  m. 
Occidenta  m. 

BCamestra  Ochs. 
Purpurissata  m, 
Discalis  m. 
Lubens  m. 
Beanii  m. 
Legitima  f». 
Liquida  m. 
Noverca  m. 
Goodellii  m. 
Vittula  m. 
Famhamii  m. 
NeTadflB  fn. 
Snbjnncta  6^.  and  R, 
Atlantica  m, 
Dimmockii  m, 
Bisnlcam. 
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Trichoclea  m. 
Decepta  m. 

Lucerla  Von  Ilcin. 
Delicata  m. 

Hadena  Bchrauk. 
Ducta  m. 
Separans  m. 
Occidens  m 
Bridghamii  O.  and  R. 
Violacea  m, 
Hulstii  m, 
Sputatrix  m. 
Plutonia  m. 
Vultuosa  m. 
Cristata  m. 
Lignicolor  Ouen, 

var.  QuoDsita  m. 
Genialis  m. 
Auranticolor  m. 
Cuculliiformis  m. 

114.  S.     PRINTED  AUGUST  16,  1888. 
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Vulgaris  G,  and  B. 
Idonea  m, 
Semilnnata  m, 
Discors  m. 
Perpensa  m. 
Cinefacta  m. 
Leucoscelis  m, 
Olorina  m. 
Hillii  m. 
Indirecta  m. 
Tusafii. 
Tonsa  m. 
Chryselectra  m. 
Charactra  m. 
Genetrix  m. 
Adhixa  m. 
Fumosa  m. 
Longula  m, 
Diversilineata  m. 
Tortilis  m. 
3Iarina  m. 
Misera  m. 
Cylindrica  m. 
Vulgivaga  Morr. 
Fractilinea  m. 

var.  prose,  f 
Modiola  m. 

var.  pra>c.  f 
Hausta  m. 

Pseudanarta  Hy.  Edw. 
Crocea  Hy,  Edw. 
Flava  m. 
Singula  m. 
Flavidens  m. 
Aurea  m. 

OUgia  Hubn. 
Chalcedonia  Uuhn. 

Tar.  Tracts  m. 
Versicolor  m. 
Fuscjpiacula  m. 

Perigea  Guen. 
Epopea  Cramer. 

Cupentia  Cram. 

Infelix  Guen. 

Conftdtraia  m. 

Condica  Palpalis  Walk. 


lole  m, 
Xanthioides  Guen. 

var,  Enixa  m,  pall. 
Luxa  m. 
Falsa  fii. 
Albolabes  tn. 
Localosa  m, 
Vecora  Guen, 

LnBsa  m. 
Nigroguttata  tn, 

Dipterygia  Steph. 
Scabriuscula  Linn. 

Hyppa  Dup. 
Xylinoides  Ghien. 

Hilllam. 
Senescens  m, 
Vigilans  m, 
Algens  m. 

Valeria  Germ. 
Opina  m. 
?  Conserta  m. 

Diyobota  Led. 
Stigmata  m. 

Arthrochlora  m. 
Februalis  m. 

Copivaleria  m. 
Grotei  Morr, 

Oncocnemia  Led. 
Hayesi  m. 
Dayi  m. 
Mirificalis  m. 
Behrensi  m, 
Levis  m. 
Pernotata  m. 
Glennyi  m. 
Homogena  m. 
Oblita  m. 
Augustus  Harvey. 
Chandleri  tn. 
Riparia  Morr. 
Major  m. 
Aqualis  ij^, 
Curvicollis  7/^ 
Cibalis  m. 
Gracillima  m. 
Saundersiana  m. 
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Occata  m. 

Atricollaris  Jlartoey, 
Atrifasciata  Morr. 
Griseicollis  m. 
Aterrimam. 

Homohadena  m. 
Chorda  m. 
Badistriga  m. 
Yalnerea  m. 
Kappa  m. 
Figurata  Harvey, 
Epipaschia  m. 
Induta  JBarf>ey. 
Incomitata  JBarvey, 
Inconstans  m. 
Fortis  m, 

var.  f  Picina  m. 

Aporophyla  G  uen . 
?  Yosemit®  m. 

Trlchopolia  m. 
Dentatella  m. 
PtilodoDta  m. 

Pachypolia  m. 
Atricomis  m. 

Folia  Fr. 
Acutissima  m. 
Medialis  m. 
Illepida  m. 
Pallifera  m, 
.<£don  m. 
Theodori  m. 
Bpichysis  m. 

Badenella  m. 
Pergentilis  m. 

AcUnolia  Hubn. 
Ramosula  Qusn. 
Stewart!  m, 

Callopiatria  Hubn. 
Strena  m. 

laaphygma  Guen. 
Frogiperda  A.  and  8, 

Prodenia  Guen. 
Commelinae  A.  and  8. 
Preefica  m. 

EupaephopaDCtes  m. 
Procinctus  m. 


Conaervula  m. 
Anadonta  Guen. 

Trigonophora  Hubn. 
Pcriculosa  Ouen. 

var.  V-brunneum  m. 

Euplezia  Steph. 
Lucipara  Linn. 

Brotolomia  Led. 
Iris  Ouen. 

Nephelodes  Guen. 
Minians  Ouen. 

var.  Violans  Ouen. 

Tricholita  m. 
Semiaperta  Morr. 
Fistula  Bdrv, 
Inconspicua  m. 

Admetovia  in. 
Oxymorus  m. 

Helotropha  Led. 
Reniformis  m. 

var.  Atra  m. 
Sera  O.  and  R. 

Apamea  Tr. 

Purpuripennis  m. 

Nictitans  Bkh. 

Juvenilis  m. 

Erepta  m. 

Oortyna  Hubn. 

InquiEsita  O.  and  R. 

Cerina  m, 

Kigida  m. 

Catapbracta  m. 

Impecuniosa  m. 

Purpurifascia  G.  and  R. 

Harrisii  m. 

Speciosissima  G.  and  R. 

Cerussata  m. 

Necopina  m. 

Serrata  m. 

Ochria  Hubn. 
Sauzalitse  m. 
Buffaloensis  m. 

Achatodea  Guen. 
Ze®  Harris. 

Macronoctua  ni. 
Onusta  m. 
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Bathlsanotia  Hubn. 
Timais  Cram. 

Lathoseam. 
Pulla  m, 

G.  ArzamifKF, 

Sphida  m. 
Obliqnata  O,  and  R. 

Arqmma  Walk. 

Densa  Walk. 
Vulnifica  m. 
Melanopyga  m, 
DifTusam. 

7.  NonagHim^., 

Nonagria  Ochs. 
Permagna  m. 
Subflava  m. 
ObloDga  m. 

Totam. 
Armata  m. 
Minorata  m. 

Senta  Stcph. 
Dcfccta  m. 

Platyaenta  m. 
Atriciliata  m, 
Angustiorata  m. 

Tapinostola  Led. 
Orientalis  m. 

Ommatostola  m. 
Lintneri  m. 

Heliophila  Hubn. 
Oxygala  m. 
Pnegracilis  /n. 
Patricia  w. 
Bicolorata  m. 
Rubripcnnis  G.  ami  It. 
Ligata  m. 
Dia  m. 
Lapidaria  m. 
Adjuta  m. 
Farcta  m. 
Adonoa  in. 
FlabilLs  m. 


Rimosa  m. 
Pseudargyria  Outn, 

var,  Callida  m. 

Zosteropoda  m, 
Hirtipesiii. 

UfeuB  m. 
Satyricus  m. 
Plicatus  m. 
Unicolor  m. 
Sagittarius  m, 

Fteroflcia  Morr. 
Atrata  Mbrr. 

8.  ScolecocampiruF. 

Soolecocampa  Guen. 

Liburna  Qeyer. 

XSncalyptera  Morr. 
Ripuncta  Morr. 
Obscura  m. 

Doryodes  Gucu. 
Bistriaris  Qeyer, 

Phiproaoptu  m. 
Callitrichoides  m. 

Amolita  ni. 
Fessa  m. 

Cilia  111. 
Distcma  m. 

9.  Nolaphaninof. 

Nolophana  m. 
Malana  FUeh. 
Triquetrana  Fitch. 
Zelleri  m. 
Labecula  m. 

Adipsophanea  m. 
Misccllus  m. 

Crambodea  Guen. 
Talidifomii8  Guen. 

10.  Caradriuip, 

Fotella  m. 
Notalis  m. 

Caradrina  Tr. 
Miranda  m. 
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FragoeaiTi. 
Civica  471. 

Pyrophila  Hubn. 
Tragopoginis  (Linn.)* 
Triquetra  m, 

11.  lamocampincB. 

Orthodea  Guen. 
Nitens  m. 

EQmellam. 
Intractata  (,Morr.), 

Ttenlooampa  Guen. 
Agrotiformis  m. 
Virgula  m. 
Furf  arata  m. 
Peredia  m. 
Rufala  m, 
Puerilis  m. 
Perbrunnea  m. 
Consopita  m. 
Carman!  m. 

Perlfprapha  Led. 
Normalis  m. 
Moricina  m. 
Behrenaiana  m, 
Plnniformis  Hy.  Edw, 
Srythrolita  m, 
Transparens  m. 
Prfpsesm. 

GSrodgraplia  ni. 
Norman!  m. 

Xylomiges  Gnen. 
Hiemalis  rr\. 
Corialis  m. 
Patalifl  m, 
Tabulata  m, 
Perlubena  m. 
Dolosa  m. 

MorriBonla  m. 
Bvicta  m. 

vor.  Vomerina  m. 
Infidelia  m. 

Anchooelis  Gnen. 
Digitalis  m. 


ParastichtiB  Hubn. 
Gen  tills  m. 

voT.  Perbellls  m. 

12.   Orthosiina, 

MetalepaiB  m. 
Cornuta  m. 

Paclinobia  Guen. 
Carnea  Thutib, 

Trichorthosia  m. 
Parallela  m. 

Paeudorthoria  m. 
Variabilis  m. 
Pectinata  m, 

Choophora  G.  and  H. 
Fungorum  O.  and  R. 

Paeudoglaea  m. 
T»data  m. 
Blanda  m. 
Decepta  m. 

Zotheca  m. 
Tranquilla  m. 

vobr.  Viridula  m. 

var.  Viridifera  m. 

Cea  ni. 
Immacula  m, 

Calymnia  Hubn. 
Orina  Guen. 

Trichocoamia  m. 
Inornata  m. 

Ipimorpha  Hubn. 
Pleoncctusa  tn. 

Tar,  Subvexa  m. 

Orthoaia  Ochs. 
Purpurea  m. 
Crispa  Harvey. 
Decipiens  m. 
Ralla  O.  and  R. 
Enroa  O.  and  R.  * 
Inops  m. 
Helva  m. 
Conradi  m. 
Citima  m, 

Coamia  Hubn. 
Infuraata  m. 
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Homoglsea  Morr 
Hircina  Morr, 
Carnosa  m. 

Qlsea  Hubn. 
Viasica  m. 
Inulta  m, 

Epiglaoa  m. 
Apiata  m. 
Decliva  m. 

DeUta  m. 

Jodia  Hubn. 
Rufago  Hubn. 

BaoirrcBcUa  m. 
Pampina  (Ouen.) 

Gkiolioptaryz  Germ. 
Libatrix  Linn 

Xanthia  Hubn. 
Togata  Esper, 

ScopeloBoma  Curtis. 
Pettiti  m. 
Grsefiana  m. 
Moffatiana  m. 
Ceromatica  m. 
Devia  m. 
Morrisoni  m, 
Vinulenta  m. 
Sidus  Guen. 

var.  Walkeri  m. 
Tristigmata  m. 

Litholomia  ni. 
Napaia  (Morr.). 

Lithophane  Ilubn. 
Hemina  m. 
Petulca  m. 
Gausapata  m. 
Ferrealis  m. 
Bettumci  O.  and  It. 
Oriunda  m. 
Semiusta  m. 
Con  ten  ta  m, 
Georgii  m. 
Antennata  Walk. 

Cinerea  Uiley. 
Laticincrea  m. 
Grotei  Riley. 

Cinerosa  |  ni. 
Unimoda  Lintn. 


Tepida  m. 
Baileyi  m. 
Querquera  m. 
Viridipallens  m, 
Pexata  m. 

var,  Washingtouiana  m. 
Thaxteri  m. 
Capax  O.  and  R. 

Lithomia  Hubn. 
Germana  Morr, 

Calocampa  Stcph. 
Cineritia  m. 

13.   CueuUiime. 

Cuoullia  Schrank. 
Convexipennis  G,  and  R. 
Montanae  m, 
Cita  m. 
Serraticornis  Lintn. 

deophana  Boisd. 
Eulepis  m. 

Nyctophasata  Smith. 
Magdalena  Uulst. 

14.  EurhipUntB. 

RipogenuB  m. 

Pulcherrimus  m. 

Maraamalua  ni. 
Ventilator  m. 
His  trio  m. 

15.  Ingurimr. 

Ingura  Guen. 
Declinata  m. 
Praepilata  m. 
Flabella  m. 
Oculatrix  Guen. 

16.  Anomiiiup. 

Anomis  Hubn. 
Erosu  JIubn. 
Exacta  Hubn. 

Aletia  Hubn. 
Argillucea  Ilubn, 


151 


[Qrote. 


i  Edney, 
FteraBtholiz  m. 
la  m, 
Chjrtoryza  m. 


17.  LUoproaopincB, 

Lttoprosoptui  m. 

\  O,  and  B, 

18.  CalpincB. 

Calpe  Tr. 

ensis  Beth. 

19.  StiriiruB, 

Hypsoropha  Hubn. 
8  FcLlMr. 
)8  Hubn, 

Fluaiodonta  Guen. 
"essipalpis  Ouen. 
Basilodes  Guen. 
Cfum. 
)pis  m, 
Stiriam. 
ons  m. 
irea  Neum. 
Stibadimn  m. 
>sum  m, 
lum  By.  Edw. 
Chamasolea  m. 
na  m. 

Cirrhophantui  m. 
pilifer  m. 
Falam. 
[>hora  m. 

FlagiomimlcuB  m. 
ihromus  m. 
lidus  m. 
ri  Morr, 

Aoopa  Harvey. 
i  Haroty. 
Uida  m. 
i  Hy.  Edw. 


NemncBgenia  m. 
Poetica  m. 

20.  FlutiincB. 

Diastema  Guen. 
Tigris  Otten. 

Teleailla  H.  S. 
Cinereola  Chien. 
Navia  Bctrv. 

Behrenaia  m. 
Conchiformis  m. 

AbroBtola  Ochs. 
Ovalis  Gfuen. 
Urentis  6hien. 

Deva  Walk. 
Purpurigera  Walk. 
Paligera  m. 

Flnsia  Fabr. 
^reoides  m. 
Metallica  m. 
Contexta  m. 
Putnam!  m. 
Striatella  m. 
Formosa  m. 
Mappa  O.  and  B. 
Dyaus  m. 
Labrosa  m. 
Monodon  m. 
Pseudogamma  m. 
Fratella  rn. 
Pedalis  m. 
Viridisignata  rn. 
Epigssa  m. 
Sarena  m. 
Pasiphff^ia  m. 
Sackenii  m. 

21.  Heliothince. 

Lepipolya  Guen. 
Perscripta  Quen. 

Anarta  Oclis. 
Cordigera  Thunh. 
Lutcola  O.  and  B. 
Quadrilunata  m. 
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Nivaria  m. 
SubfUscula  m. 
Submarina  m. 

SympifltlB  Hubn. 
Proprius  Hy.  Edw. 

PseudanthcBcia  Sm. 
Tiimida  m. 

Daaypoudaea  Sm. 
Lucens  Morr. 

var.  Luxariosa  m. 
Meadii  vi. 

Buedwardsia  m. 
Neuinoegeni  Hy.  JSdw. 

Xanthothriz  Edw. 
lianunculi  Hy.  Edw. 

Azentui  m. 
Arvalis  7/1. 

Pseudatamila  Sni. 
Vanolla  m. 
Penninuta  Hy.  Edw. 

HeliaoaH.S. 
Diminutiva  m. 

Hellosea  m. 
PtctiiMiQnis  ///. 

Heliophana  in. 
Mitis  ///. 

Hellolonche  m. 
Moilicclla  ///. 

Melicleptria  Hubn. 
Celcris  ///. 
Pulchripennis  ///. 
Villosa  ///. 
Persimilis  in. 
Honcsta  m. 
Sueta  m. 

var.  Californiensis  ///. 

DyBOcnemis  ni. 
Belladonna  Uy.  Edw. 

Melaporphyria  ///. 
Inimortua  m. 
Prorupta  m. 
Ononis  Fahr. 

Heliochiloa  ni. 
Paradoxus  in, 

Hellothia  Ilubn. 
rmiger  Hubn. 

var.  Umbrosus  tn. 


Lupatus  m« 
Cupes  m. 

Pyrrhia  Hubn. 
Angulata  m. 
Stilla  m. 

OzyloB  m. 
Citrinellus  O.  and  R. 

Alarla  Westw. 
Gaune  A.  and  8. 

Rhodophora  Quen. 
Florida  Ghien. 

Rhodosea  m. 
Julia  m. 

Derrinia  Walk. 
Stellata  Walk. 

var.  Henrietta  in. 

Rhododipaa  ni. 
Volupia  FUeh  (m.). 
Miniana  m. 

JQdophron  Led. 
Snowi  lit. 

LygranthcBcia  G.  and  R. 
Marginata  Haw. 

Rivulosa  Guen. 
Thoreaui  Q.  and  R. 
Saturata  ///. 
Separata  m. 

var.  Balba  in. 

car,  Acutilinea  m. 

rar.  V  Coercita  m. 
Velaris  ///. 
Tertia  m. 
Linibalis  in. 
Acifera  Oun). 

car.  Spmguei  m. 
Brevis  ///. 

car.  Atrites  m. 
Mcskcana  ///. 

var.  Bufimedia  in. 
Packard  ii  m. 
Mortua  ///. 
Nobilis  m. 

Eulencyptera  m. 
Oumatilis  ///. 
Tennesceiis  ///. 
Tricopis  ni. 
Chrysellus  ///. 
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Hulotia  lepper, 
Aleucis  Hdrv, 

Pippona  Harv. 
Bimatris  Ban. 

Antaplaga  m. 
Dimidiata  m. 
Sexseriata  m. 

GroteUa  Harv. 
Septempunctata  Ilarv. 
Dism. 

Oscycnemia  m. 
Adrena  m. 

Tkiocnemis  m. 
Saporis  m. 

PBeodaoontia  8m. 
Crustaria  Morr. 

23.  AcoiUiin4P. 

Trlohotarache  m. 
Assimilis  m. 

Tarache  Habn. 
Flavlpennis  m. 
Abdominalis  m. 
Lanceolata  ?//. 
Angu^tipennis  m. 
Satrix  m. 
Binocula  m. 
VirginaliB  m. 
Cretata  G.  and  R. 
TermiQiiuacalata  m. 

Chamyria  Ouen. 
Cerintha  Fr. 

Xanthodes  Guen. 
(?)  Buxea  m. 
Trileuca  m. 
Rectifascia  m. 
Qulnare  Streck. 

23.  EustrotiiiuB. 

Idthaoodia  Hubn. 
Bellicula  fftibn. 

Annaphila  m. 
Diva  m. 
Divinula  m. 

FROG.  AMER.  FHIL08.  SOC. 


Decia  m. 
Depicta  m, 
Danistica  m. 

Enatrotia  Hubn. 
Malaca  m. 
Mitographa  m. 
Secta  m. 
Concinnimacula  Guen. 

var,  Parvimacula  in. 
Synochitis  G.  and  H. 
Musta  G.  and  H. 
Ketis  m. 
Distincta  m. 
Caduca  m. 
Marite  m. 
Aeria  m. 
Di vidua  in. 

Eacaila  m. 
Clauda  m, 

Buherrichia  m. 
Monetifera  Chien. 

Thalpochares  Led . 
JEtheria  m. 
Orba  m. 
Fortunata  m. 
Perita  m. 

Tripudia. 
Quadrifera  Zell. 
Flavofasciata  m. 
Basicinerea  m. 
Lixiva  m. 

QyxoB  Hy.  Edw. 
Muiril  Hy.  Edw. 

Spragueia  in. 
Magnifica  m. 
Plumbifimbriata  m 
Pardalis  m. 
Funeralis  in. 
Bordida  m. 
Quttata  m. 
Inorata  m. 

Pmva  m. 
Fasciatella  m. 
Obsoleta  m. 
Georgica  m. 
Apicella  m. 
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Agftnla  m.  Rolandiana  m, 
Implora  m,  Lepidomys  Gucn. 

Edentata  971.  Irrenosa  Otien. 

Prothynia  Hubn.  Metoponia  Dup. 

Coccineifascia  m,  Obtusa  ff,-8. 

Rosalba  m,  Perflava  Hdrv. 
Orgyse  m,  Gkdgula  Guen. 

Plana  m,  Hepara  Otien. 

Xanthoptera  Gucn.  Subpartita  Guen, 
Nigrofimbria  Ouen, 
Clausula  m.  24.  Hybkeina. 

Ezyra  m. 
Semicrocea  Ouen.  Hyblaoa  Fabr. 

Fax  m,  Puera  Fdbr, 

1.  DicopiruB  m.  In  this  section  are  grouped  genera  with  the  head  sunken, 
the  squamation  rough  or  thick,  the  abdomen  tending  to  be  weak  and 
plump,  as  in  the  ApatelirKB,  the  tibiae  unarmed  except  by  a  strong  claw  on 
anterior  pair,  the  ocelli  present,  the  male  an  ten  use  thick  and  stoutly  pecti- 
nate, the  eyes  naked  and  lashed,  the  labial  palpi  short,  the  tongue  mode- 
rate, the  chrysalis  hibernates,  and  the  moths  appear  early  in  the  year.  Ae 
to  the  ornamentation  it  is  typical  in  Dicopis,  and  agrees  with  the  Hade- 
niruM,  I  believe  the  group  to  be  really  close  to  the  latter,  and  would  bring 
the  genera  either  before  or  after  that  group.  It  does  not  appear  to  be  rep- 
resented in  Europe.  As  an  instance  that  natural  structural  characters  are 
only  of  subordinate  value  in  arranging  the  family  groups,  I  would  instance 
the  genera  Dic^pis,  Copivaleria,  Oncoenemis  and  Basilodes,  all  have  naked 
eyes,  unarmed  tibise  with  a  claw  on  anterior  pair,  yet  we  cannot  associate 
them  in  a  single  group,  their  general  appearance  and  form  is  so  diverse. 
Eiilolype  is  singular  for  a  small  central  chalybeous  tuft  of  thoracic  scales 
(easily  overlooked  and  removed  when  the  moth  is  pinned)  only  noticeable 
also  in  Tolype  and  Eudryas  ;  there  is  a  somewhat  analogous  posterior  tuft 
in  Oxycenmis.  Copipanolis  is  a  very  singular  Bombyciform  genus,  reddish 
in  color  with  variably  thick  median  lines,  narrower  in  the  female,  found 
from  Massachusetts  to  Texas.  There  is  a  faint  resemblance  to  the  Euro- 
pean genus  PanoliSf  but  on  the  whole,  I  think,  a  mere  analogy. 

2.  ApaUliruB  m.  This  is  Boisduval's  Bombycoidea.  The  genera  are 
more  or  less  like  Notidontidw  or  Dasychirin<s  as  to  moth  and  larva.  The 
wings  are  even,  the  body  plump,  often  the  males  have  pectinate  antenns. 
though  the  typical  genus  was  then  simple.  The  larvte  are  usually  hairy, 
bristled  and  bizarre  in  appearance.  Apatella  Funeralis  has  club-shaped 
hairs,  and  represents  in  our  fauna  the  European  A.  Alni.  Raphia  is  rep- 
resented by  two  species,  of  wliich  the  ncuration  of  Abrupta  seemed  to  me 
to  agree  with  that  of  R.  IFybrU,  tlie  European  type  of  the  genus  which  I 
have  never  seen.  Charadra  has  hairy  eyes,  and  is  nearly  related,  perhaps 
not  distinct.     AtuUlti  and  Platycrura  seem  to  mc  related.   The  term  DijpA- 
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thera  is  first  used  for  the  European  AprUina  with  which  oar  2>.  FaUaa  is 
congenerical,  the  term  Moma  is  incorrectly  used  for  this  latter  form.  For 
the  European  Ludifica,  the  term  Trichoaea  must  be  used.  The  genera 
Raphia,  Gharadra  need  a  re-examination,  which  now  that  several  species 
are  described  can  be  profitably  undertaken.  Apatela  falls  into  sections 
which  may  in  some  cases  have  a  generic  value. 

8.  BryophUina  m.  The  typical  genus  has  flattened  scales  on  the  thorax, 
and  is  of  slight  form,  the  larva  feeding  on  lichens  as  observed  in  Europe. 
The  immature  stages  of  our  species  are  not  known.  Cyathma  differs  by 
its  narrow  form,  and  an  excision  below  apices  of  primaries.  Chytonix  is 
somewhat  stouter,  with  Hadeniform  ornamentation ;  the  type  was  de- 
scribed by  Guen^e  under  Apamsa,  but  appears  to  me  to  be  the  male  form 
of  BryophUa  PaUiairieula  Guen.  The  thorax  is  scaled ;  the  species  are 
brown  with  a  white  sub-median  spot  attached  to  t.  p.  line,  or  the  median 
field  shaded  with  white.  A  new  title  may  be  necessary  for  Cora,  which  in 
many  respects  is  near  TrinffncUa.  Perhaps  only  the  three  last  genera  be- 
long strictly  to  this  group. 

4.  Ifociuiina  m.  This  group  I  place  here  following  Lederer  ;  it  seems 
to  me  really  lower  than  the  Hadenina  and  to  have  affinities  with  the  Or- 
thotUna,  It  comprises  the  typical  genus  Agrotis,  with  naked,  unlashed 
eyes,  untufted  abdomen,  spinose  tibise  and  smoothly  haired  thorax  with 
the  normal  Noctuid  markings.  I  have  lately  very  fully  discussed  the 
genus  in  the  pages  of  the  Canadian  Entomologist,  to  which  paper  I  refer 
the  student.  Cameades  differs  by  the  mucrouate  clypeus  ;  Anytu$  by  the 
lashed  eyes  ;  Agrottphtla  by  the  constricted  eyes ;  our  species  of  Ammoco- 
fUa  by  the  ridge  on  the  thorax,  they  may  not  be  congeneric  with  the 
European  as  they  seem  slighter,  but  their  essential  character  refers  them 
here.  Finally,  Eueoptocnemis  is  used  for  a  species  of  Guenee's  described 
by  Mr.  Morrison,  which  differs  in  the  claw  to  fore  tibiae,  and  Adita  is  em- 
ployed for  a  large  species  with  spinose  middle  and  hind  tibiae  but  unarmed 
fore  tibiae  provided  with  a  stout  claw.  Pachnohia  is  referred  by  Lederer  to 
the  Orthosiina. 

The  very  numerous  species  of  Agrotis  described  by  me  are  here  again 
gone  over  as  far  as  practicable,  and  I  believe  I  have  retained  none  but 
valid  species.  The  type  of  MiUeri  (named  for  the  poet),  is  in  the  fine  col- 
lection of  Mr.  Henry  Edwards,  and  disputes  with  HtUiana  and  Circum- 
dtuta,  the  claim  of  the  handsomest  species  among  many  very  pretty  but 
some  plain  and  even  ugly  (Coehranii)  forms.  I  have  referred  to  Cupida, 
all  the  forms  which  are  possibly  varieties,  but  which  no  one  at  first  could 
be  blamed  for  considering  distinct.  AlUmata  is  at  least  a  good  variety  ;  I 
have  seen  some  reddish  specimens  approaching  Cuptda,  but  still  with  pale 
terminal  field.  Cupidisnma  is  represented  by  specimens,  tending  to  brown- 
ish in  Mr.  Neumoegen's  extensive  collection.  Brunneipennia  is  applied  to 
small  specimens  with  obliterate  markings,  very  deep  red-brown  varying 
to  bright  orange  red.  Orbis  has  the  orbicular  minute,  and  may  be  distinct 
On  the  other  hand,  BicoUarU,  small  with  a  band  on  the  collar,  and  Variata 
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much  shaded  with  white  are  without  any  doubt  on  my  mind  valid  spedei. 
I  have  united  under  the  name  Dedarata,  all  the  distinguishable  forms 
allied  to  the  Western  type.  I  think  that  some  of  these  may  turn  ont  dis- 
tinct, in  particular  Albipennis  with  whitish  secondaries  in  both  sexes, 
while  Tricosa  and  Subgothica  may  be  varieties,  this  cannot,  I  think,  be 
predicated  of  HerUis.  The  only  yellow-winged  Agrotis  we  have,  my  M- 
vipenitii,  is  now  held  to  be  the  same  as  Ohardinyi  from  Siberia.  Among 
our  showiest  species  are  MimMonU,  BimargiruUii,  Conchtt,  H^raibiUi, 
Orandipennis,  Mireioenoia,  Beata  and  DoUii,  chiefly  from  the  West. 

5.  Hadeninm  m.  Tills  group  has  the  eyes  full,  naked  or  hairy,  the  palpi 
well  developed,  the  second  joint  pilose  and  long,  ocelli,  the  body  hirsute, 
and  often  tufled  ou  the  dorsal  line,  the  ornamentation  normal.  Fishia  has 
the  tibise  spinose,  Oncocnemis,  Copimamestra  and  CopwaUria  have  a  claw 
on  front  tibise,  otherwise  the  tibiae  in  this  group  are  unarmed.  /\>^Amut 
herbaeea,  described  by  Guenee,  is  unknown  to  me.  Mamestra  has  hairy 
eyes  ;  I  include  in  it  the  species  of  DiarUhaeia  which  have  the  $  ovipositor 
exserted.  Capimameitra  includes  the  European  Brasik^B,  and  has  a  tibial 
claw.  Had^na  has  naked  eyes,  otherwise  agreeing  with  MameiUra,  OUgia 
is  used  for  very  slight  species  referred  by  Gueniie  to  Celofha  in  part ;  they 
are  glistening  and  the  usual  tufls  are  obsolete.  Bsrigea  also  wants  the  tho- 
racic tufts  except  behind  the  collar,  the  eyes  are  naked,  the  vestiture  mixed 
with  scales,  silky.  The  European  species  of  Dryohota  and  Valeria  have 
not  been  examined  by  me  and  our  North  American  forms  needs  to  be 
compared  with  these ;  the  same  is  true  of  the  species  referred  to  Aporo- 
phyla,  and  in  part  of  Patin.  In  this  genus  the  last  three  species  form  a 
distinct  group  ;  P(ill\fera  seemed  to  me  a  true  PolUi ;  while  lUepida  is  aber- 
rant, with  pectinate  cf  antennae  and  approaches  Pachypolia,  I  have  dis- 
covered a  true  CaUopistria  in  Florida ;  the  species  formerly  referred  to 
this  genus  I  have  removed  under  Euherrirhia  to  a  later  group.  Adrne- 
torts  has  hairy  eyes  and  extruded  ovipositor,  and  seems  to  me  best  placed 
near  NepJ^eXodes.  Tric^iolita  has  the  (^  an  ten  me  pectinate,  the  vestitare 
longer,  the  apices  pointed,  the  size  smaller.  Ochrin  has  the  clypeus  ma- 
cronate,  otherwise  the  species  are  similar  to  the  forms  I  arrange  under 
Gortyna.  Macronoctaa  approaches  the  Nonagrians,  while  as  to 
DtthoBM  I  am  doubtful  of  its  true  affinities.  The  moth  is  hirsute 
with  retracted  head,  and  has  some  resemblances  also  to  the  Nona- 
grians. The  Hadenoid  moths  belong  principally  to  European 
genera,  and  should  be  studied  with  these  in  hand.  After  a  very 
diligent  study  of  European  authorities,  I  find  it  impossible  to  arrive 
at  a  certainty  without  the  types  of  European  genera  to  consult  Our  fkuna 
is  remarkable  for  the  numerous  species  of  Oncocnemis.  Among  the  Amer* 
icAn  genera  Hadenella  is  to  be  noted  for  the  clypeal  horn  and  Lutsa  for  the 
long  untufted  abdomen  and  narrow  wing,  looking  like  a  Pyralld ;  the 
genus  is  from  the  tropical  faunal  province  of  southern  Florida,  and  maybe 
West  Indian  also  ;  I  am  not  certain  that  it  is  rightly  placed,  it  has  a  cer- 
tain resemblance  to  Perigea.    It  is  difficult  to  sepanite  some  of  the  species 
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I  have  placed  under  Oartyna  from  Orthosia,  and  perhaps  when  the  early 
stages  are  known,  and  the  species  more  minutely  studied,  some  changes 
will  be  found  necessary.  The  principle  dianges  from  my  classification, 
however,  will  probably  be  made  with  Polia,  Dryohota,  etc. 

The  true  type  of  Apamea,  is,  I  believe,  NiGtiiam.  The  genera  Gartyna 
and  ffydroBda  have  the  same  type,  Micaeea,  I  have  employed  the  genus 
Ochruh  used  solely  for  Flawigo  in  the  **  Verzeichniss,"  for  our  two  spe- 
cies which  have  also  a  clypeal  thorn.  This  character  may  be  trivial, 
but  it  is  everywhere  used,  and  cannot  be  rejected  arbitrarily.  As  with 
Sph4da,  it  separates  here  species  I  would  gladly  keep  united.  From  the 
pectinate  antennse  (the  opposite  of  Nephelodes),  the  thoracic  tufl  and  the 
general  contour  I  would  keep  TrichoUta,  with  its  three  species,  distinct 
from  Nephelodes;  the  white  reniform  is  characteristic,  and  allies  the  moths 
to  NietUam.  I  have  a  note  to  the  effect  that  Semiaperta  had  been  described 
previously  by  Walker,  but  cannot  at  the  moment  find  the  citation.  With 
some  few  other  changes,  the  fewer  the  better,  this  will  be  made  whenever 
the  British  Museum  collection  is  compared  with  our  material.  If  the  idea 
of  justice  or  injustice  can  be  held  to  be  properly  associated  with  matters 
of  this  kind,  it  may  be  held  unjust  to  restore  any  of  Dr.  Walker's  names 
where  recognition  is  a  matter  of  impossibility  without  reference  to  the 
type.  This  is  the  case  with  about  three-fourths  of  his  descriptions  in  the 
ydetiUdm,  But,  disagreeing  with  Professor  Riley,  Mr.  Walker's  descrip- 
tion of  Xylina  ArUenncUa  and  ff,  Signoia  are  not  of  these,  and  the  moths 
are  referred  moreover  to  the  right  genus. 

6.  Arsamijioi  m.  This  remarkable  group  has  aquatic  larv»e,  with  spira- 
cles, as  discovered  by  Prof.  Comstock,  and  the  larvae  may  be  taken  in  the 
leaves  of  pond  lilies  and  other  water-plants  and  swimming  free  in  the 
water.  They  inhabit  ponds  from  Canada  to  Florida,  and  the  chrysalis 
may  be  found  under  stones  and  logs  on  the  margin.  Obliquata  is  found  in 
Niagara  river,  the  pupa  having  occurred  on  Strawberry  island.  Vulniflca 
has  been  found  at  Ithaca,  and  what  is  probably  a  variety,  with  the  anal 
tuft  blackish,  in  Florida  lakes.  Diffusa  has  been  found  in  Maine  and  also 
collected  by  Mr.  Mofiat  in  Canada.  The  moths  are  very  thick -bodied  and 
heavy  insects,  remarkable  for  the  large  female  anal  tuft,  like  that  of  some 
forms  of  Bombyx,  Sphida  has  the  clypeus  mucronate,  Arzama  unarmed  ; 
the  difference  is  very  slight  and  unessential. 

7.  N<magrmM  m.  This,  to  me  the  most  interesting  subfamily  of  the 
group,  is  equivalent  to  the  Nbnagriadoi  of  Dr.  Harris.  The  eyes  are  full, 
naked  or  hairy,  the  thorax  smoothly  haired,  rarely  with  a  crest,  the  abdo- 
men untufted.  The  wings  are  rather  narrower  and  longer  than  usual,  most 
often  of  a  pale  buS,  or  the  color  of  dried  reeds.  The  moths  are  found  by 
the  sea-coast,  or  in  marshy  places  quite  often,  and  the  larvae  live  on  grasses. 
Ncnagria  has  naked  eyes  and  a  largo  clypeal  protuberance ;  one  species 
firom  Florida  is  of  unusually  large  size.  I  class  here  Tota,  which  has  some- 
what ovate  fore  wings  and  a  triply  pointed  clypeal  horn ;  it  resembles 
StiUa  in  shape  of  wing,  but  the  ornamentation  is  hadeniform.  Tapinoitola 


«rote.3  158  [Jane  16, 

has  one  undoubted  American  species,  but  I  am  doubtful  thai  I  have  cor- 
rectly referred  Senta  Defiecta,  of  which  I  have  given  a  figure  (which  in 
some  copies  of  my  Plate  is  colored).  My  genus  Ommatoitola  has  been  ex- 
amined by  Dr.  Speyer,  and  found  to  be  valid  as  compared  with  the  type 
of  certain  European  genera  not  known  to  me  in  nature.  The  moth  0. 
Lintnsri  (the  "Dune  Wainscot")  occurs  on  the  shores  of  Long  Island. 
HeUophila,  the  typical  genus,  has  hairy  eyes  and  smooth  clypeus,  in  Om- 
maioitola  the  naked  eyes  are  lashed,  and  the  moth  is  larger  than  any  of 
our  species  of  HeUophUa,  Following  the  law  of  priority,  I  have  adopted 
this  pretty  generic  name  instead  of  Leucania,  which  latter  is  proposed  by 
Ochsenheimer  without  diagnosis  while  he  quotes  HeltopfUla  of  Hubner  as 
synonymous.  Our  species  are  very  pretty.  Rubripennis  is  beautifully 
shaded  with  pale  red  ;  Patricia  is  a  lovely  little  Western  form  with  a  sil- 
very white  stripe  ;  a  few  are  obscurely  marked  and  difficult  to  separate, 
but  al!  are  very  interesting.  Uhipuncta  (the  "Army  Worm")  is  a  very 
destructive  species  in  the  East ;  JMUfis  is  also  European.  The  eyes  are 
hairy,  the  body  smoothly  haired,  the  fore  wings  rather  narrow  and  tend- 
ing to  be  pointed  at  apices. 

The  genus  Zoiteropoda  is  remarkable  for  the  long  hairs  on  secondaries 
above  and  the  tufted  legs.  Dfeia  is  an  aberrant  fiat  form,  by  the  form  of 
the  wings  referable  here,  but  resembling  Agrotis  in  the  spinose  UUb. 
Pteraisca,  of  which  I  have  seen  but  not  examined  the  type,  is  a  voagh, 
rather  odd  looking  Insect  superficially  resembling  Ufeus,  but  which  may 
not  belong  here.  I  do  not  know  Thaumatapsis  longipcUptti  Morr.,  nor 
Monodes  nucicolora  Guen.,  the  latter  may  be  the  same  as  OUgia  Pntginata 
of  Morrison.  Under  Leueania  Guen^e,  without  studying  the  structure  of 
the  eyes,  has  classified  such  a  dissonant  species  as  Pseudolimacodes  LiUera, 
probably  misled  by  its  color  resemblance  to  some  aberrant  European  1&- 
liophila.  A  number  of  his  species  are  not  known  to  me,  and  the  synony- 
my may  be  disturbed  when  these  and  the  British  Museum  forms  are  accu- 
rately known. 

3.  Scolecocampiruv.  \  first  in  the  North  American  Entomologist  showed 
the  relationship  of  Scolecocampa,  Eumlyptera  and  Dfyryodes,  uniting  the 
two  former  which  are  certainly  very  little  different.  The  body  is  slender, 
linear,  the  palpi  long,  the  legs  long,  slender,  and  unarmed,  the  fore  wings 
pointed.  The  ornamentation  tends  to  the  development  of  a  central  stripe 
tapering  to  apices.  There  is  certainly  a  species  of  Doryodes  figured  by 
Geyer,  which  may  or  may  not  be  our  acutaria,  but  seems  to  me  that  spe- 
cies. Guende  refers  the  moth  to  the  Oeoinetrida>,  but  is  corrected  by 
Clemens,  who  takes  occasion  to  sharply  review  Guene6*s  whole  work  in  a 
criticism  which  has  become  celebrated  from  the  notice  taken  of  it  in 
Europe.  Zeller  refers  Phiprosopus  also  to  the  Oeometrido',  but  I  detected 
ocelli,  and  the  neuration  being  also  Noctuidous  T  referred  the  moth  origi- 
nally to  the  present  family  and  as  allied  to  (/alpe.  I  think  now  the  moth 
is  best  placed  next  to  Doryodes  from  lis  similar  form,  but  it  is  not  without 
resemblances  as  to  extra  European  genera  which  seem  related  to  Oalpe. 
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My  paper,  which  is  earlier  than  Zeller's,  was  publislied  while  I  was  in  the 
South,  and  the  generic  name  was  mis-spelled  Phpproiopus,  how  the  error 
occurred  I  cannot  now  say  ;  I  derived  the  genus  from  philo  and  proaopuSt 
shortening  the  first  word  from  the  undue  length  of  the  combination.  I  am 
led  here  to  review  the  few  cases  where  my  names  were  misprinted  so  far 
as  noticed  by  me.  In  all  cases  I  made  the  correction  as  soon  as  possible, 
and  in  the  case  of  the  Fluria  in  the  same  volume. 

Phiprosopus  Callitrichoides  as  Phyprosopus  Callitrichoides. 
Phisia  Viridisignata  as  Plusia  Viridisigma. 
Perigea  Sole  as  Perigea  Scole. 
Hadena  Perpensa  as  Hadena  Perpenoa. 
Oncocnemis  Gracillima  as  Oncocnemis  Gracillinea. 
Heliochilus  Paradoxus  cu  Heliocheilus  Paradoxus. 

9.  NolapJianina  m.  The  genus  Nolaphana  was  considered  a  Tortrix  by 
Fitch,  and  a  Lithosian  by  Zeller.  I  detected  ocelli,  and  was  disposed  to 
consider  the  moth  aNoctuid,  which  Zeller  agreed  to,  and  figured  the  neura- 
tion.  Three  species  are  known  to  me  in  nature  which  differ  somewhat  in 
structure ;  McUana  has  pectinate  antennae,  while  Zelleri  has  them  simple, 
and  in  other  respects  comes  nearer  my  genus  Aelipraphanes  which  has  a 
posterior  thoracic  tuft  and  longer,  Caradrina-like  wings,  whereas  in  Nola- 
phana  the  wings  are  somewhat  fuller  and  rounded,  and  the  moth  looks 
not  unlike  a  Nola,  from  which  ocelli,  form  of  labial  palpi  and  neuration 
separate  it.  However,  I  found  vein  5  much  more  removed  from  4  than 
usual,  in  a  preparation  of  McUana,  and  perhaps  we  may  not  have  the  best 
location  for  the  moth  yet.  Orambodes  looks  a  little  like  the  European 
Axylta  Putris, 

10.  Oaradrinof.  This  group  contains  genera  with  smooth  vestiture,  un- 
tufted,  often  fiattened  abdomen  and  somewhat  narrow  palpi.  The  moths 
are  closely  allied  to  certain  Hadenoid  genera,  and  the  material  arranged 
under  Onradrina  is  possibly  not  consonant.  JFbteUa  resembles  in  appear- 
ance the  species  figured  by  HerrichSchseffer  as  BryophUa  Teraiophora,  It 
is  more  robust,  the  fringe  on  hind  wings  longer,  and  the  moth  seems  rela- 
ted to  Acosmetia,  Our  species  of  PyrophUa  are  fewer  than  the  European. 
The  moths  all  have  a  greasy  or  silky  look,  and  are  fond  of  hiding  under 
dead  bark,  where  I  have  found  Pyrophila  Pyramidoides  in  numbers  asso- 
ciated with  Agrotis  ClandesUna. 

11.  Tcsniocampinm  m.  The  forms  here  grouped  have  as  a  rule  hairy 
eyes,  retracted  head,  unarmed  tibiaB,  and  hairy  or  woody  vestiture.  They 
are  brown  in  color  and  usually  hibernate  as  moths.  Orthodes  and  Himel- 
la  are  silky,  like  the  preceding  Ca/radrincSt  Tcsnioeampa  contains  species 
which  resemble  Agrotis  in  look,  and  have  untufted  rather  weak  abdomen 
and  thick  vestiture  ;  Incerta  inhabits  Europe  and  America  ;  some  of  the 
forms  are  rather  slight  and  difficult  to  separate  from  Dianthcscia,  Peri- 
grapha  has  a  medial  ridge  ;  Crocipra/pha  a  small  tuft  behind  the  collar  ; 
XifUnniges  la  something  like  LUhophane  in  form  of  thorax  ;  Marrisonia  has 
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simple  antenna)  witli  oraamcntation  recalling  CloatUha;  Anch4>eelii  has 
naked  eyes  with  the  clypeus  inucronate,  our  siieciea  is  much  smaller  and 
differs  slightly  from  the  European  type  ;  Para$tiehti$  (DysehorUia  Led.), 
has  naked  eyes  and  exserted  $  oviduct,  with  somewhat  the  form  of  Diam- 
thcscia. 

12.  Ortltoiiina  m.  Tlie  numerous  genera  grouped  here  seem  to  fall 
in  between  Tttniocampa  and  Ou^vXUa.  Tlie  moths  hibernate,  as  in  the 
former  group  ;  they  are  colored  yellow  and  brown  like  the  autumn  leaves 
in  which  they  hide,  and  among  them  may  be  found  some  of  our  hand- 
somest insects.  The  eyes  are  naked,  the  body  as  a  rule  untufted,  tendhig 
to  be  Hat,  the  ovii)ositor  is  concoiled.  3fe(alep$i$  has  spinose  tibite,  sunken 
head,  pectinate  male  antenna),  a  hollowed  out  collar,  in  fh)nt  discolorous, 
untufled  thorax,  short  untuAed  abdomen,  naked,  lashed  eyes.  The  moth 
has  probably  a  European  congener.  Pachnohia  Camea  has  a  more  woolly 
thorax,  the  collar  straight ;  it  it  found  in  richly  colored  varieties  on  Mount 
Washington  and  in  Labrador ;  both  these  genera  have  resemblances  to 
preceding  group.  The  ensuing  genera  have  also  spinose  tibise.  TViehor- 
thoaia-  has  hairy  eyes  and  sharply  pointed  wings.  Pseudarthoiia  to  the  ap- 
pearance of  Orthosia  has  spinose  tibiae.  (Jhoephira  is  broader-winged  with 
stoutly  pectinate  antennic,  and  in  the  body  parts  resembles  Zoihua. 
PseudogUra  has  a  flattened  abdomen,  and  appears  related  to  the  European 
Mesagona.  Cea  is  wide  winged,  slight  and  mealy  scaled,  with  naked  eyes 
and  unarmed  tibiae  ;  Calymnia  differs  by  the  smooth  front.  Trichoco^mia 
with  similar  habit  has  shortly-haired  eyes  Ipimorpha  (=  FlcaUnu)  has 
straight  costal  margin  and  sharp  apices.  The  typical  Orthotim  much  re- 
semble Hadena  ;  they  are  yellow  and  brown  and  the  genus  contains  three 
stout  species.  Conradi,  Lutosa  and  Citima  which  would  be  taken  for 
HaderuE  with  untufted  abdomen.  Co&mia  is  longer  winged,  and  our  spe- 
cies may  be  the  same  as  the  European  Pal(racm.  Homoglaa  has  pectinate 
antennse ;  Ohva  simple  antennae  and  untufted  flattened  body ;  Bpiglota 
has  a  thoracic  ridge.  Jodia  resembles  Trkliorthosia  in  shape  of  wings 
with  naked  eyes ;  the  species  has  sharply  pointed  wings,  and  is  red  in 
color,  and  prepares  us  for  Eucirrcedia  with  uneven  produced  external 
margin,  and  Scoliopieryx  with  angulate  wings  and  exaggeratedly  tufted 
flattened  body,  the  tufts  like  FJurhipia  which  the  moth  approaches  in  color 
and  pattern,  the  flattened  body  like  Lithophan^.  Scopehioma  has  a  flat- 
tened body  with  a  small  tufl  behind  collar  and  even  outer  margin  ;  oar 
species  are  numerous,  in  part  variable,  whether  all  strictly  belong  here  is 
a  question  I  am  disposed  to  be  pretty  confident  about,  but  PetHH  and  the 
yellow  forms  incline  to  Xanthia.  Our  species  of  Lithophane  are  numer- 
ous ;  Ptxata  may  be  tlie  same  as  Ingrica  and  Thaxtcri  is  regarded  as  a 
geographical  modification  of  the  European  Conformis.  Till  the  stages  are 
all  known  and  compared,  it  is  safer  to  keep  our  fonns  under  separate 
names ;  they  should  not  be  united  except  under  complete  evidence, 
judging  from  what  we  know  of  Oceidentnlis  for  instance,  where  thelarra 
are  so  distinct.  I  incline  to  believe  LUhomia  Oermana  is  not  different  flrom 
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the  Europeaa  Solidaginis ;  the  genus  has  a  tuft  behind  collar ;  also  our 
Caloeampa  Impera  is  closer  to  the  European  Vatusta  than  I  once  thought 
it  to  be ;  OcUocampa  Cinentia  is  found  across  the  Continent,  and  is  de- 
cidedly a  different  species  from  either  of  the  European ;  the  same  (as  to 
distinctness)  is  true  of  the  prettier  C,  Ourvimacula  from  the  East.  In  this 
group  Carnoaa  is  beyond  doubt  the  handsomest  species  ;  even  the  egg  laid 
in  the  fall  on  maple  leaves,  is  of  a  rich  wine-red  color.  There  is  a  very 
interesting  study  opened  by  the  colors  of  the  moths  of  this  group  which 
blend  with  the  ripening  leaves  among  which  they  hide.  Mr.  MoSat, 
a  most  painstaking  observer,  has  beaten  fresh  specim'^ns  of  several  Scope- 
loMomm  out  of  oak  leaves,  in  particular  8.  Grm/ianfi,  S.  Mofatiana  and  the 
deeply  red  8,  OeronuUica,  with  its  waxy  chalybeous  shadings,  have  been 
captured  in  this  way  beautifully  fresh. 

13.  CacuUiin(B  m.  The  wings  are  long  and  narrow,  the  hind  wings  re- 
duced in  size.  The  eyes  are  naked.  The  antennae  simple,  except  in 
C,  SerrcUicornis,  an  anomalous  species  from  the  Western  coast.  The 
collar  is  hood-shaped  ;  the  body  cylindrical,  heavy,  long  and  tufted  on  the 
dorsum  of  abdomen  which  much  exceeds  the  secondaries.  OucuUia  is  rep- 
resented by  but  few  species  in  comparison  with  the  European,  yet  all  the 
groups  seem  represented  in  our  fauna,  in  which  G.  Conoexipennis  comes 
nearest  to  the  European  type  of  the  genus.  Cleophana  is  represented  by 
two  species  which  have  a  claw  on  fore  tibisa.  the  collar  hood-shaped,  and 
the  general  appearance  more  like  CaciUiia  than  the  European  species.  C. 
BalepU,  is  a  handsomely  marked  species ;  O,  Aatipoda  was  erroneously 
described  as  a  OacuUia,  The  genus  Nyctophmata  was  described  by  me 
almost  simultaneously  as  a  Heliothid  under  the  name  of  EpinyctU.  The 
naked  lashed  eyes,  the  hairy  vestiture,  the  absence  of*  a  hood -shaped 
collar,  the  sunken  head,  the  truncate,  thickly  spined  tibito  are  all  Heliothid 
characters,  and  bring  the  moth  near  to  OroteUa  and  allied  genera.  Its  de- 
acriber  excludes  it  from  the  Heliothians,  and  does  not  indicate  its  position. 
After  seeing  a  very  fine  specimen  of  the  beautiful  moth  in  Mr.  NeumcB- 
gen's  large  collection  I  can  only  place  it  here  from  the  long  narrow  wings 
and  stout  body  ;  but  it  contradicts  the  main  features  of  the  group  so  much 
that  the  form  alone  unites  it,  and  my  original  position  for  the  moth  may 
finally  be  found  the  most  natural.  The  Rev.  Mr.  Hulst's  paper  is,  I  find. 
dated  two  months  before  my  own  in  ''Canadian  Entomologist"  so  that 
my  G,  NokUeUa  has  to  be  dropped  for  N".  Migdalena.  The  moth  is  among 
the  most  beautiful  and  elegant  of  the  family. 

14.  Earhipiinm  m.  This  group  agrees  with  CacuXlia  in  the  small  hind 
wings.  The  genus  Bipogenui  is  close  to  the  European  Earhipia,  but  dif- 
fers  in  detail  in  the  shape  of  primaries  and  tuflings  of  the  body.  The  moth 
is  provided  with  two  terminal  abdominal  tufts,  one  on  each  side,  and  is 
tafted  along  the  dorsal  line,  with  longer  tufts  on  the  basal  segments 
above.  The  moth  is  of  a  beautiful  brownish-red  of  various  shade,  with  a 
bluish  oatch  on  median  field  below  enclosing  yellow  dots.  Apices  shaded 
with  biaish- white ;  two  superposed  dots  in  place  of  reniform ;  transverse 
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lines  pale,  irregular ;  the  terminal  narrow  field  and  the  sub-basal  field  of 
a  deep  rich  brown.  Hind  wings  white  at  base,  with  a  black  subterminal 
shade  band  followed  by  a  terminal  rich  brown  edge.  The  margin  is  angn- 
lated  on  both  wings.  The  other  genus  MaroMialus  is  narrower  bodied,  and 
has  the  remarkable  faculty  of  holding  the  wings  when  at  rest  like  a  fan. 
The  two  species  occur  from  Maine  to  Texas ;  the  larger  and  handsomer 
M.  Ventilator  is  colored  like  Hipogenus;  the  other  is  darker  and  more 
obscurely  tinted,  and  apparently  not  uncommon.  I  took  the  generic 
name  ot  Puleherrimui  from  the  Indian,  as  its  colors  and  ornamentation 
lent  themselves  to  my  fancy  as  being  like  the  work  made  by  our  North 
American  Indians  ;  I  did  not  know  then,  twenty  years  ago,  that  it  had  a 
near  ally  in  southern  Europe.  The  names  in  the  other  genus  are  sugges- 
tive of  the  fan-folded  wings,  which  my  friend  Sanborn  likened  to  those  of 
Tettix,  and  the  way  in  which  the  moths  seem  suddenly  to  disappear.  R, 
Puleherrimus  is  one  of  our  handsomest  Noctuids  of  this  division  of  the 
family.  I  do  not  think  the  European  fauna  has  anything  prettier  than 
our  Agrotis  Hilliana,  A,  (Hreumdata,  Oneocnemis  Atriqfasdata,  Sanuh 
glcBa  Carnoia,  Nyctophata  MagdaUna,  Ripogenxu  PulcherrimuM,  Rhodo$ea 
Julia,  Bhodophora  Florida,  Euleucyptera  Cumatilis,  Adoni$ea  Pulchripen' 
niSf  DasypoadoM  Lueens  and  Meadii,  while  in  the  Plusias,  those  brilliant 
gems  of  color,  our  Pliuia  Jfappa  is  hard  to  beat. 

15.  InguriruB  m.  The  genus  Tngura  is  characterized  by  the  antennss  of 
the  male  being  pectinated  at  base,  the  pectinations  decreasing  suddenly  at 
tip.  This  form  gives  the  genus  a  notodentiform  look,  which  Mr.  Walker 
has  availed  himself  of  to  classify  some  of  our  species  among  the  Bombycea. 
The  abdomen  is  cylindrical,  the  wings  rather  narrow  and  the  rounded 
secondaries  are  rather  small.  Tliere  is  thus  a  certain  resemblance  to  the 
preceding  groups.  Hubner  figures  a  species,  which  I  have  not  made  out, 
in  the  ''Zutraege,"  and  this  seems  the  earliest  notice  of  any  species.  The 
colors  are  black  and  dingy,  and  the  ornamentation  offers  a  certain  resem- 
blance to  Abrostola.  But  Oculatrix  is  an  exception,  the  species  having 
pinkish  eye-like  markings  on  the  fore  wings,  and  being  a  showy  little  in- 
sect. In  structure  it  cannot  be  doubted  the  genus  stands  next  to  Marat- 
maltu. 

16.  AnomiirKB  m.  This  subfamily  is  characterized  by  the  large  naked 
eyes,  the  smoothly  scaled  bo<ly,  Uipuring  abdomen  and  close  silky  vesti- 
ture.  The  wings  tend  to  be  wide  and  perhaps  Ealepidotia  belongs  here. 
The  larva  are  half-loopers  and  approach  the  Piusia  type.  Anomii  has  the 
wings  angulated,  and  the  type  Erosa  is  colored  not  unlike  Xanthia;  the 
larva  has  an  additional  pair  of  feet  develoi)ed  as  compared  with  AUtia.  In 
a  study  of  the  false  or  abdominal  feet  of  caterpillars,  I  find  that  there  is 
always  some  indication  in  the  Noctuid  genera  which  have  the  superior 
pair  aborted,  of  the  position  of  these  feet,  and  that  the  discontinuance  of 
use  and  the  consequent  arching  of  the  body  at  this  point  is  very  gradual. 
AUtia  Argilla<iea,  the  cotton  worm  moth,  has  been  studied  by  me  in  the 
South.    It  has  undoubtedly  effected  a  lodging  \yith  us  during  the  latter 
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part  of  the  last  century,  owing  to  the  cuUivation  of  cotton  upon  which  it 
feeds.  It  came  every  year  with  the  zodlogical  wave  which  follows  the 
rising  thermometer  and  the  extension  of  summer  over  the  northern  part  of 
our  Continent.  I  discovered  that  the  moth  hibernates  with  us  (where  it 
occurs)  as  a  moth,  and  that  it  gradually  proceeds  northward,  breeding  as 
it  goes,  until  in  the  early  (all  months  it  has  passed  the  area  of  cotton 
growing,  and  is  found  in  Maine  and  Canada  in  the  months  of  September 
and  October.  In  the  North  it  is  very  probable  that  it  has  found  a  substi- 
tute food-plant,  though  I  do  not  know  it,  upon  which  the  final  brood  is 
matured.  But  I  found  out  that  it  was  winter-killed  over  a  large  region,  or 
surviving,  the  wintering  moths  failed  to  make  a  spring  brood.  How  far 
North  this  state  of  afiaurs  is  complete  is  not  yet  ascertained. 

To  resume  my  remarks  on  the  Anomiina.  Pleratholix  has  the  male  pri- 
mary provided  with  a  blist«r-like  expansion,  and  the  male  of  the  broader- 
winged  Chytoryza  has  a  smaller  one.  It  is  here  that  the  wings,  being  en- 
tire, and  broadening,  tend  to  resemble  the  OphiusiacB,  and  make  it  likely 
that  the  large  naked-eyed  and  smoothly-haired  EluXejridotU  belongs  more 
naturally  in  this  subfamily.  The  body  structure  is  very  similar  in  all  the 
genera  here  discussed  and  its  type,  once  apprehended,  is  easy  of  detection. 
The  head  is  broader  and  freer  than  in  the  Drasteria-like  group  with  which 
I  precede  Caioeala  ^nd  allies.  We  have  at  least  two  species  of  AleHa  ;  the 
second  a  Tezai^  form  which  may  have  also  a  more  southern  parentage.  In 
form  the  genus  Aletia  is  more  typical  of  the  group  than  Anomis  with  its 
angulated  wings. 

17.  LUapro90jdfk(B  m.  This  group  has  the  terminal  joint  of  palpi 
elongated,  and  resembles  PluHa,  differing  by  the  more  robust  and  un- 
tufted  body.  The  eyes  are  naked  ;  tibise  unarmed.  The  wings  are  long 
and  without  the  broadening  outwardly,  and  the  tooth  at  anal  angle  which 
characterizes  the  three  qezt  groups.  Litoproaopus  is  a  tropical  form,  and 
Professor  Posy  describes  a  species,  L.  Hatney,  from  Cuba.  Our  form  is 
found  in  Florida. 

18.  Calpina  m.  We  have  only  one  genus  which  is  equivalent  to  the 
European,  and  in  fact  our  single  species  may  not  be  diflferent  from  Thalic- 
tri.  I  do  not  know  Hemicerat  Cadmia  of  Guen^e,  nor  whether  it  really 
belongs  to  the  present  group. 

19.  SUrUna  m.  This  group  is  characterized  by  rather  weak  body -parts, 
the  thorax  short,  having  the  tegulse  often  deflected  at  the  tips,  the  collar 
a  little  relieved*  the  abdomen  untufted,  the  ovipositor  prominent,  the 
wings  widening  outwardly,  and  often  with  a  projection  at  anal  angle,  the 
fore  tibis  with  a  claw,  the  palpi  weak  and  with  small  third  joint,  conical 
and  more  prominent  in  BcaUodea.  As  a  group  it  oscillates  between  Calpe 
and  Flutia  in  shape  of  wing  and  ornamentation,  this  being  sheeny  or  me- 
tallic quite  often,  in  armature  of  tibice  and  in  appearance  (Plagiomimicus, 
Aeopa)  it  presents  an  occasional  resemblance  to  the  UeliothiruB,  The  palpi 
differ  fron^  the  Piu^iina  as  also  the  untufled  abdomen  and  the  impromi- 
nent  head.    I  have  lately  reviewed  the  genera  in  "Canadian  Entomolo- 
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gist*'    The  perfect  insects  are  fond  of  flowers  and  one  (Girrhophamu) 
appears  to  be  an  internal  feeder  in  stems  or  capsules  as  a  larva. 

20.  PlusUnm  m.  The  head  is  more  prominent,  the  third  palpal  article 
longer,  and  the  body  tufted  on  the  dorsal  line.  These  tufls  are  prominent 
in  Piusia,  and  there  is  an  exaggerated  tuft,  fan-shaped,  on  the  abdomen  in 
Behreniia,  a  genus  which  is  nearest  to  Abroitola.  DiasUma  TigrU  has 
been  sent  to  Mr.  Hy.  Edwards  from  Florida,  and  seems  generically  dis- 
tinct fh>m  TeleriUa;  I  have  not  been  able  to  examine  it  carefully.  The 
species  of  Piutia  hover  over  flowers  in  the  evening  like  SphingidiB  ;  a  few 
species,  iVt,  Preeationii,  Dydus,  Verruca,  I  have  found  active  in  the  day- 
time, as  are  several  species  in  the  next  group.  Our  species  are  both  numer- 
ous and  beautlf\il.  but  a  little  darker  and  richer-colored,  less  metallic  per- 
haps, than  the  European.  Most  interesting  are  two  forms,  Thyatiroidu  and 
FtMrmoia,  which  are  mimetic  of  the  genera  Thyatira  and  Leptina  respec- 
tively ;  a  curious  circumstance  when  we  reflect  that  Thyatira  was  placed 
near  Plusia  by  certain  early  authorities. 

21.  UeUothiruB  m.  The  abdomen  is  conical,  untufled,  the  vestlture 
hairy,  the  head  usually  retracted,  the  antennie  simple,  ocelli  present,  eyes 
naked  or  hairy,  often  narrowed  or  constricted,  the  tibioe  armed,  the  ante- 
rior tiblse  shortened.  The  colors  are  bright  and  pretty,  and  the  species 
frequent  flowers ;  in  the  closing  blossoms  of  (Eaothera  Biennis  as  de- 
scribed by  Prof.  Kellicott,  who  has  watched  the  species  in  all  stages,  the 
moth  of  Rhodophora  Florida  conceals  itself,  flower  and  moth  being  of  the 
same  colors.  My  arrangement  of  the  genera  commences  with  the  nine 
typical  forms  Heliothis  and  the  genus  Melicliptria,  which  I  have  sepa- 
rated from  Heliothis,  and  closes  with  the  usual  paler,  white  genera  which 
show  an  approach  to  the  following  Acontians.  As  I  have  shown,  I  recog- 
nized, in  1874,  the  probable  large  extent  of  my  genus  Lygranthcsda.  I 
kept,  however,  certain  forms  distinct  upon  modifications  of  tibial  struc- 
ture, leaving  the  responsibility  of  certain  genera  with  Guende.  But  any 
student  with  the  microscope  in  hand,  and  my  remarks  before  him,  could 
have  come  to  the  conclusion  now  reached  by  Mr.  Smith,  with  a  show  of 
originality  which  is  wanting  in  fact.  Mr.  Smith  unites  my  species  of  Trieo- 
pis,  EuUucyptera  and  Schinia  with  Lygrantkixcia,  for  which  genus  he  keeps 
the  term  Schinia,  a  name  which  I  alone  had  "resurrected  "  fbr  the  species 
described  by  Hubner,  thus  destroying  my  connection  with  the  genus 
which  is  essentially  my  work.  These  do,  in  fact,  present  but  slight  modi- 
fication of  tibial  structure,  the  changeable  nature  of  which  is  shown  by  an 
excellent  plate  furnished  by  Mr.  Smith,  who,  from  a  comparison  of  all  ac- 
cessible types,  arrives  at  conclusions  which,  as  a  rule,  I  teel  bound  and 
glad  to  accept.  But  I  believe  he  goes  too  far  in  sinking  THcopis  and 
making  Euleuryptera  synonymous.  I  also  believe  that  Tertia,  which  I  had 
described  under  Tamila  (under  a  mistaken  view  of  the  characters  of  that 
genus  which  Mr.  Smith  now  corrects),  will  prove,  with  Capes,  generically 
distinct.    I  refer  to  some  points  in  the  generic  descriptions  giyen  in  this 
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paper,  and  now  only  notice  the  most  prominent  characters  of  certain  of 
the  genera. 

Bhodosea  differs  from  Alaria  by  the  fore  tibisB  having  two  terminal 
claws,  else  unarmed ;  these  claws  are  on  each  side  at  the  extremity  of 
Joint ;  the  other  two  tibise  are  unarmed,  although  in  my  first  notice  I  de- 
scribed these  tibiffi  as  sparely  pilose.  The  genus  is  remarkable  for  the 
apparent  slight  exsertion  of  the  infra-clypeal  plate  at  the  middle,  the  sliape 
of  wings,  palpi,  give  comparative  characters  to  separate  the  roseate,  most 
delicately  colored  moth  from  our  Eastern  genus  Bhodophora,  This  last  I 
keep  distinct  from  Alaria,  the  palpi,  colors  and  pattern  of  the  moth 
seem  to  me  sufficiently  modified  as  to  warrant  a  different  term.  I 
draw  in  Porrima  (proposed  for  Ovia\  a  term  which  I  employed  for 
JSanguijiea,  a  moth  to  which  Begia  is  allied,  as  not  distinct  enough 
from  Lygranthcbcia,  and,  except  as  to  the  points  here  discussed,  accept 
Mr.  Smith's  conclusions.  As  to  Cape%,  it  is  admittedly  out  of  place 
in  LygrantTuBcia,  and  I  keep  it  in  Heliothu,  to  which  it  is  at  least  as 
strongly  allied,  for  the  present.  I  used  the  narrowed  eyes  to  separate  cer- 
tain genera,  and  this  character  is  adopted  by  Mr.  Smith,  who  finds  it  of 
great  value.  It  led  me  to  classify  AgrotiphUa  in  this  group,  and  near 
Anarta,  In  this  latter  genus  are  one  or  two  species  (Submarina,  etc.)f  in 
which  the  hairy  eyes  are  not  ovate  but  full,  but  which  from  the  untufted 
abdomen  and  general  aspect  and  ornamentation  I  cannot  refer  to  JfameB- 
tra.  OxycnemU  is  a  bright  gray  moth,  looking  a  little  like  a  species  of 
Charadra  or  even  a  DiantTuBcia  capsularia,  which  has  short  front  tibisB 
terminating  in  a  single  claw,  and  a  posterior  thoracic  tuft  of  shining 
curved  scales.  It  is  thus  allied  to  TriocnemU,  which  has  the  shortened 
tibial  joint  of  the  fore  feet  also  corneous,  but  tridentate,  a  posterior  thora- 
cic tuft,  of  which  the  scales  are  similar,  while  the  moth  recalls  in  ornamen- 
tation the  European  genus  CcUophasia.  Derrima,  placed  by  Walker  in  the 
AeorUida,  which  led  me  to  overlook  this  description,  has  one  pretty  spe- 
cies Henrietta  m.,  quite  common  in  Rhode  Island,  where  Mrs.  Bridgham 
bas  collected  it.  After  examining  Mr.  Walker's  type  of  Stellata,  which  is 
larger  and  with  pink  hind  wings  and  an  apparent  slisht  modification  of 
the  markings  of  fore  wings,  I  feel  sure  that  it  is  only  a  varietal  form  of 
Henrietta,  though  this  was  next  to  impossible  from  the  description.  I  have 
seen  no  such  specimen  among  hundreds  of  Henrietta  which  have  passed 
through  my  hands,  and  ihe  only  approach  to  it  was  a  $  specimen,  collec- 
ted by  Mrs.  Bridgham.  which  had  a  faint  pink  fiush  on  hind  wings.  The 
genus  Euedwardeia  is  based  on  a  fine  species  somewhat  stouter  and  larger 
thAn  Xanthothrix  Ranunculi,  with  hairy  vestiture,  unarmed  tibiae,  the  clyp- 
eos  with  a  projection  below  a  cup-like  excavation.  The  eyes  are  naked, 
the  primaries  are  rather  short  and  broad,  with  sharp  apices.  There  will  be 
a  difference  of  opinion  as  to  the  value  of  structure  in  this  group.  I  do  not 
agree  with  Lederer  in  referring  Pyrrhia  Umbra  and  Ghanclea  Delphinii  to 
one  genus.  But  there  is  no  need  of  personal  criticism,  and  no  mental  in- 
feriority or  biological  ignoi'ance  implied  in  separating  certain  species  upon 
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Blight  structural  characters.  I  am  inclined  to  keep  in  view  the  general  ap- 
pearance and  pattern  of  the  insects  in  sorting  them  into  genera,  this  hat 
led  me  too  far  in  the  present  group,  as  shown  hy  Mr.  Smith,  and  I  haTe 
modified  my  views  in  consequence.  There  may  be  a  question  as  to  two  or 
three  genera  which  I  here  retain,  but  no  harm  is  done  by  keeping  them 
separate,  and  the  natural  grouping  of  the  insects  is  facilitated.  In  but  few 
cases  have  I  overlooked  the  characters  as  charged  by  Mr.  Smith,  I  have 
rather  failed  to  recognize  their  true  importance,  and,  without  the  Euro- 
pean types  before  me,  and  wanting  some  rare  American  species,  it  was 
difficult  to  avoid  making  too  many  genera,  considering  the  strong  modifi- 
cations in  armature  exhibited  by  the  different  species.  After  having  posi- 
tively referred  Oxylos  to  Heliothis,  Mr.  Smith  as  positively  now  refers  the 
genus  to  AloTxa.  Perhaps,  when  our  species  are  all  known,  the  genus  may 
turn  out  to  be  valid  ;  it  differs  very  slightly  from  Heliothu  as  stated  by  me, 
the  shape  of  the  wings  divide  it  from  Ala/ria  ;  thus  I  leave  it  for  the  pres- 
ent with  one  or  two  others,  and  having  again  gone  over  the  generic  types 
accessible  to  me  in  this  group,  the  present  arrangement  expresses  my  final 
decision  and  comprehension  of  the  matter. 

22.  AtorUiina  m.  This  group  contains  the  large  genus  Toflrathi  (^c<m<ui 
Ochs.)  which  is  numerously  represented  in  Africa  and  Southern  Europe. 
Our  American  forms  are  only  partially  known.  The  vestiture  is  scaly, 
mossy  and  short  on  the  front,  the  eyes  are  full,  large,  naked  and  unlashed. 
The  colors  are  white  with  shades  of  olivaceous  or  purply,  on  fine  dark 
streaks  aud  scintillant  patches.  The  finest  species  is  TarachA  LaeUpennii 
Harvey,  which  simulates  Ciris  WUsonii,  Trichotarache  differs  in  the  im- 
portant character  of  hairs  mixed  with  the  body  vestiture ;  it  borrows  a 
character  from  the  preceding  group  ;  the  moth  closely  resembles  7\  Flati- 
pennis  in  appearance.  Trileuc^i  has  the  shining  look  of  Tarache,  and  in  the 
body  parts  resembles  my  Baxea  from  Texas,  which  has  an  European  ana- 
logue, judging  from  descriptions.  The  tibia;  arc  unarmed ;  both  forms 
have  three  pale  transverse  lines,  and  are  of  a  peculiar  fady  ochry  color. 

28.  Eustrotiin/B  m.  This  group  is  equivalent  to  the  Noctuo-I^Mlmnuli  of 
Boisduval,  and  contains  mostly  weak-bodied  and  frail -winged  forms  of 
which  a  few  are  remarkably  distinct  in  structure.  Spragueia  differs  from 
the  European  Agrophila,  by  the  absence  of  vein  5  on  the  secondaries,  and 
the  narrower  fore  wings,  which  have  the  course  of  the  subcostal  velnlets 
modified.  Thalpochares  has  no  accessory  cell  ;  I  have  examined  the  nea- 
ration  alone  o^  jEtheria  and  Putulft-.  ^ulurrie.hia  is  of  a  rich  brown  color 
with  silver  spots  and  lines,  and  has  been  confounded  with  the  European 
genus  Eriopvs,  of  which  latter  genus  we  have  a  Floridian  representative. 
AnrujphUa  is  a  curious  Californian  genus,  the  species  looking  like  minia- 
ture CatocaUe;  the  genus  appears  to  me  related  to  Euntrotia,  Azenia  is  re- 
markable for  the  clypeal  structure.  Eiyra  has  a  roughly  haired  thorax, 
and  the  species  feed,  in  the  larval  state,  on  the  Pitcher  Plant  (iSarro^^iUtf). 
The  economies  of  nature  are  very  curious.  While  many  fiowers,  in  kMing 
their  honey,  have  their  seeds  riiH^ned  by  the  iK>llen  brought  to  the  ovary 
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attached  to  the  moth  or  hee  that  steals  their  sweets,  in  the  genus  Sara- 
tenia  the  leaves  are  eaten  by  the  larva  of  JSxyra,  the  moths  of  which  are 
afterwards  caught  in  the  trap  which  first  helped  them  to  exist.  The  in- 
sect first  devours  the  plant,  and  then  the  tables  are  turned,  and  the  plant 
catches  the  moth  which  eat  its  leaves  as  a  caterpillar.  The  species  of 
Bxyra  are  all  pretty,  while  E.  Bolandiana  is  one  of  the  most  beautiful  of 
oar  smaller  Noctuidm,  in  fact  few  equal  it  in  depth  and  richness  of  color- 
ing. Prothymia  coceine\f(ueia  has  beautiful  waxy,  red  stripes  on  its  yel- 
low wings,  while  for  bright  and  elegant  markings  and  high  color  tew 
natural  objects  are  as  exquisite  as  Spragueia  Lm  and  5.  Magniflca,  The 
latter  species,  from  Arizona,  is  even  handsomer  than  the  species  of  the 
Tineid  genus  ^ta,  which  these  little  Nbctuida  somewhat  recall.  I  have 
worked  out  the  structure  of  AgrophUa  {Erotyla)^  Spragueia  and  XarUhop- 
tera  very  fully  in  the  pages  of  the  "  Canadian  Entomologist,"  edited  by 
my  kind  fHend,  Mr.  Wm.  Saunders. 

24.  Hyblmina  m.  This  group  is  tropical  and  is  composed  of  singular- 
looking  Noctuids,  having  tortriciform  primaries,  pointed  apices,  smoothly- 
haired  thorax,  with  pointed  palpi.  The  narrow  wings  and  closely -haired 
body  give  the  group  a  resemblance  to  the  Acontiina,  The  hind  wings  are 
black  and  yellow,  and  in  many  features  the  group  prepares  us  for  such 
Catocaline  forms  as  Hypocala,  We  have  one  species  from  Florida,  Hy- 
blesa  Puera  Fabr.,  which  has  been  apparently  redescribed  by  Mr.  Strecker 
as  a  new  genus  and  species  under  the  odd  name  of  "  Enigma  Mirandum,** 
the  genus  being  based  on  a  "  very  large  number  of  subcostal  nervules," 
an  impossible  one  where  it  is  considered  that  the  number  of  these  veins 
is  invariable. 

FERALIA  Grote  (1874). 

Type  :  Diphthera  Jocosa  Ouen, 

The  eyes  are  small,  naked,  lashed.  The  head  is  retracted  and  the  palpi 
shorter  than  in  Diphthera  faUax,  which  latter  I  regard  as  belonging  to 
IHpJUhera  as  Hubner  originally  intended  the  genus.  The  male  antennse 
are  stoutly  but  shortly  bipectinate  throughout  their  length.  I  could  not 
find  ocelli,  but  Mr.  Smith  says  they  are  small  but  present.  The  vestiture 
is  very  shaggy  and  hairy.  The  species  varies  by  becoming  suffused  with 
black ;  the  fore  wings  are  green,  and  the  female  has  them  pale  green  with 
distinct  black  mesial  bands  and  lunule  beneath. 

1.  F.  Jocosa  Gum.  Noct.  1,  47 ;  Grote,  B.  B.  S.  N.  S.  11.,  68  c?,  Can. 
Ent  XV.,  28  $.    Maine  ;  N.  York  ;  Canada. 

MOMAPHANA  Grote. 

Type :  M.  Comstocki  Chrote, 

This  genus  is  allied  to  Diphthera,  the  vestiture  being  similar,  and  the 
moth  otherwise  in  markings  and  color  resembling  D.  Fallax.  The  male 
antennie  are  distinctly  pectinate,  however,  and  in  this  resembles  Feralia, 
from  which  it  differs  by  the  less  retracted  head.    The  single  species  is  so 
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rare  that  I  never  hare  had  but  one  specimen  to  examine  in  Which  the 

labial  palpi  were  much  shorter  than  in  Diphthera  FaUax,    The  eyes  were 

fuller  than  in  Feralia,  and  the  body  less  pilose.     The  ocelli  were  present 

The  moth  stands  evidently  between  the  F^cUia  Jocosa  and  Diphthera 

FMaXf  and  the  genus  must  be  again  studied,  though  I  do  not  doubt  its 

validity. 

1  M.  Comstocki  Grate,  B.  B.  S.  N.  S.  II.,  69  {Ftralia),  Stett.  £nt.  Zeit 

New  York. 

ADITA  Grote  (1874). 

Type  :  A.  Chionanthi  Abbott  and  Smith, 

The  moth  is  allied  to  Agrotie,  from  which  it  differs  by  the  fore  tibie 
being  provided  with  a  stout  claw  as  in  Oneocnemie.  Middle  and  hind 
tibiffi  sparsely  spinose,  while  the  front  tibise  seem  to  have  only  the  termi- 
nal claw,  and  to  be  destitute  of  spinules.  Abdomen  untufled.  Male  an- 
tennae bipectinate,  rather  long.  Head  prominent,  eyes  full,  naked.  Fore 
wings  retreating  at  anal  angle.  The  thorax  is  crested  behind.  The  moth 
is  figured  by  Abbott  in  1797,  and  remained  undiscovered,  and  even  unno- 
ticed again  until  1874,  when  I  found  it  in  a  collection  made  by  Prof.  Corn- 
stock  at  Ithaca,  New  York.  It  is  a  large,  distinctly  marked  and  handsome 
species,  expanding  about  43  mil.,  and  has  since  been  found  in  Massachu- 
setts, but  is  as  yet  rare  in  Collections. 

1.  A.  Chionanthi  Abb,  dt  8m.,  II.,  PI.  98  j  Grote<  B.  B.  8.  N.  S.  IL,  68. 
Mass.  to  Georgia. 

HILLIA  Grote. 

Type :  Hadena  Senescens  Grote. 

Tliis  genus  is  allied  to  JIadena  with  which  it  essentially  agrees,  but 
differs  by  the  retracted  head  and  short  body,  and  tlie  straight  costal  mar- 
gin of  the  primaries,  the  wings  being  wide  and  short,  rather  than  ccranpara- 
tively  long  and  narrow.  Ilttale  antenna:  simple,  ciliate ;  eyes  naked, 
lashed.  A  tuft  behind  the  collar  and  on  thorax  behind.  Tibiee  unarmed. 
Abdomen  untufled. 

1.  H.  Senescens  Grote,  Can.  Ent.  10,  285,  New  York. 

2.  H.  Vigilans  Grote,  B.  U.  8.  G.  8.  4.  176,  Maine. 
8.  H.  Algens  Grote,  Can.  Ent.  10,  236,  Maine. 

I  name  this  genus  for  W  W.  Hall,  Esq.,  of  Albany,  who  collected  the 
type,  and  has  been  exceedingly  kind  to  hhj  in  scientific  matters. 

COPI VALERIA  Grote. 

Type  :  Valeria  Grotci  ^forr, 

This  form  has  a  roughly  haired  thorax,  the  head  being  somewhat 
sunken,  the  male  antenniu  impectinate.  The  form  is  like  Hadena,  but  it 
differs  by  the  claw  on  front  tibia*.  The  asjKJCt  is  not  unlike  the  European 
genus  Valerlii,  and  it  is  removed  from  Dicopis  by  the  longer  wings  and 
abdomen. 

1.  C.  Grotci  Morrison.     Eastern  and  Middle  States. 
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HADENELLA  Grote  (1883). 

Thl»  genua  is  bused  on  n  nadeoold  of  slight  build,  having  iriftngnlate, 
btuAd  wingi,  the  infra-clypeal  plate  promlDeol,  a  curious  projecting 
Ironial  liom  Wrminaling  iu  a  navel- alia peil  eipansion.  The  thitrax  is 
Uftcd  bublDiI,  tlie  antcnnx  simple,  the  e;es  naked  ;  a  small  basal  tuft  on 
'^  kbdoiDCO.  The  little  moth  is  grxy.  shaded  over  apices  and  the  middle 
a(  Hit  wing  with  ochreous,  tliuf  resembling  in  miniature  Agrotit  Fluralii, 
I        Itltoriho  t«inc  Blight  form,  but  brighter  colored  than  Ibe  dust;  gray  na- 

^^HL  U.  PergeatiliB  Orote.    Arizona. 

^^  PgEUDANARTA  Hy.  E.iw.  in  litt. 

I  Tjrpe;  p,  crocea  /Ty.  Sdv. 

This  genua  is  corapuBed  of  Bmall  Hadenold  forms  vhtch  have  dear  yel- 
low Kcondnries  with  black  borders,  and  resemble  Aaarta  >n)/rtilli  in  ap- 
ptaruce.  The  eyes  are  naked,  the  head  not  as  prominent  as  in  typical 
ilidiuKiid  species.  The  onteDnie  are  simple,  the  vesUture  hairy,  the 
tlionx  lulled.  It  is  a  color  genus  apparently  ae  tho  tibiie  are  unarmed , 
Md  Twyoad  tlie  peculiar  color,  and  somewhat  compressed  form  I  do  not 
W  illatlnctlonal  characters,  although  I  cannot  help  believing  that  such  ex- 
lit  Tbe  epecies  nrc  near,  hut  I  now  believe  are  all  distinct.  Alt  but 
.hrin  have  yellow,  this  has  orange  secondaries.  The  fore  wings  of 
'VwAi  Arc  sbnded  with  ochreyaud  paler  than  tlie  others.     It  is  probublo 

I  Ibli  ihc  9  oviduct  is  exseried,  which  would  give  a  slight  character, 

1  1-  P.  Crocea  llj/.  Kdm.  Colorado. 

I  i.  P.  Flav»  Orott.  Col.  ;  B.  Columbia. 

TOTA  Grote  (1883). 
Typo  :  T.  Armaia  OtbU. 

Sim  small,  lorm  compact,  fore  wings  somewhat  tori  rid  form,  sbnpcd 
like  liie  European  SfMa,  with  hadenilorm  ornamentation,  gray,  with  hdnl 
Ourklngii  finely  outlined.  Tlbiie  slender,  unarmed,  fore  libiie  willi  a  sliort 
'l"  Clypcus  with  an  exceedingly  prominent  wedge  shaped  "iiroiiilier- 
'"«■  Runuounling  the  greatly  exserted  infni-clypeal  plate.  Hind  wings 
wWrull,  rnundod,  the  fringe  promincnl.  Two  ajiecies,  one  larger  wiili 
W'  hiKoua  or  smoky  secondKries,  the  second  smaller  with  glistening 
*Ut«  tiind  wings,  resemble  each  other  closely  in  appearance.  On  exami- 
IhH  coDinil  point  of  the  clypeal  wedge  has  a  shallow  depression  on 
'in  Ibe  M!cand  smaller  foi'm  {minorata),  in  which  tbe  head  and  collar 
.fiHlnctly  ochrey.  The  larger  form  (urmuto)  has  a  variety  having  a. 
ilan  and  diacnl  block  streak  ;  this  recalls  the  ear.  Siptineta  of  the 
in  •pccies  of  tkMa,  although  it  is  the  siigmaia  which  are  filled 
"ilb  Hack.  The  untufted  body,  tbe  clypeal  armature  resemble  SonagTia; 
"w  'mall  (ppriM  have  the  look  of  internal  feeders, 
f-  Aruaia  Orote,  Can.  Ent.  175.  Ariiiona. 
F.  Hinorata  Rroie,  Ckn.  Ent.  181.    Arizona. 
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UFEUS  Grote  (1878). 

Type :  U.  Satyricus  Grote, 

A  very  flat-bodied,  coarsely-haired  genus  with  shiny  feet  and  simple  an- 
tennae, the  middle  and  hind  tibiae  spinose,  as  also  the  fore  tibiae  in  at  least 
two  of  the  species.  The  body  is  untufted,  and  in  form  the  moths  resem* 
ble  HeliophUa,  and  are  classified  by  me  at  the  end  of  the  subfamily  group. 
Nonagriina  m.  The  naked  eyes  are  lashed.  The  tjrpe  is  found  in  Canada, 
and  the  Northern  States.  I  suspect  it  hibernates  as  a  moth.  The  early 
stages  are  unknown. 

1.  U.  Satyricus  GroU,  B.  B.  S.  N.  S.  I.  101,  PI.  8,  fig.  4.  Can.  to  N.  Y. 

2.  U.  Unicolor  Grote,  B.  U.  S.  G.  S.  IV.,  179.     lUinois. 

3.  U.  Plicatus  GroU,  B.  B.  S.  N.  S.  I.,  102.    Can.  to  California. 

4.  U.  Sagittarius  Grote,  Pap.  III.,  81.    California. 

The  ornamentation  is  simple ;  Satyrieun,  a  large  species,  fuscous,  with 
cloudy  medial  lines,  unicolor  smoky -fuscous,  unlined. 

Plicatus  is  brownish-red  with  medial  lines  and  varies  in  tint ;  it  is  smaller 
than  Sagittarius,  which  has  red  primaries  with  a  yellow  longitudinal 
streak  on  cell  Joining  the  bow-shaped  yellow  reniform,  while  beneath  the 
secondaries  have  a  thick  triangulate  mark.  This  species  is  the  most  inter- 
estingly marked  in  the  genus.  The  fiat  form,  coarse  hair,  strongly  spinose 
and  powerful  feet  are  unmoth-like,  and  when  I  examined  Saiyricut  I  was 
reminded  of  a  cockroach,  though  I  confess  it  requires  a  strong  imagina- 
tion to  even  suggest  such  a  resemblance. 

FOTELL A  Grote  (1882) . 

Ti/pe  :  F.  Notalis  Grote. 

This  genus  is  related  to  Caradrina,  and  has  a  slight  correspondence  to 
Acosmetiti  in  form,  the  fringes  arc  long  on  bind  wings.  Clypeus  with  a 
navel -shaped  expansion.  Eyes  un  lashed,  naked.  Ocelli.  Wings  full ; 
the  color  and  markings  recall  Bryophila  Teraiophora.  Tibiae  unarmed  ; 
iKKly  slender,  untuf^cd  ;  vestiture  silky. 

1.  F.  Notalis  Grote,  Can.  Ent.  14,  181.     Arizona. 

ACERRA  Grote. 

Type  :  A.  Normalis  Grote. 

This  genus  is,  I  believe,  synonymous  with  Perigrapha  Led.  It  has  the 
characters  of  Taniocampa,  except  that  the  body  seems  stouter  and  shorter, 
and  there  is  a  medial  ridge  on  the  thorax.  Our  species  seem  to  differ  by  the 
impectinate  (^  antenna*.  The  European  species  have  large  confluent  stig- 
mata, and  our  first  two  species  have  them  thus,  and  very  prominently 
colored,  the  next  two  have  them  also  coalesced,  but  not  so  prominent,  and 
in  the  last  two  the  stigmata  are  separate  and  inconspicuous.  The  genus 
seems  to  sustain  a  similar  relation  to  Taniocampa,  that  Ammoconia  does  to 
Agrotie  or  Epiglcen  to  GUpa. 

1.  P.  Normalis  Grote,  B.  B.  S.  N.  S.  XL,  1G2  ;  Check  List,  fig.  4.     Call-- 
fornia. 

2.  P.  Muricina  GroU.  B.  B.  S.  N,  S.  III.,  85.     Oregon. 
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8.  P.  Behrensiana  OroU,  Can.  Ent.  VII.,  71.    California. 

4.  P.  Plusiiformis  Ey.  Edw.,  Pac.  Coast  Lep.  4,  3,  PI.  1,  flg.  9.  Nevada. 

5.  P.  Erythrolita  Orote,  Can.  Ent.  XL,  208.    California. 

6.  P.  Transparens  Grate,  B.  U.  8.  G.  8.  VI.,  682.    Washington  Terr. 
The  genus  8trete?iia  of  Hy.  Edwards,  with  the  type  3.  Plusitfonnis,  is 

also  synonymous.  The  handsomest  and  most  striking  species  is  Muricina; 
while  Erythrolita  has  much  the  look  of  a  Tcmiocampa,  its  larger  ally. 
TransparenB  has  a  certain  false  look  of  Phragmatobia,  from  its  subtranspa- 
rent  rufous  primaries  with  their  faiint  ornamentation.  The  hairy  eyes  and 
the  dorsal  ridge  of  scales  on  the  thorax  must  be  observed. 

CEA  Grote  (1883). 

Allied  in  form,  texture  and  vestiture  to  Trichocosmia,  between  this  and 
Calymnia.  Eyes  naked,  unlashed.  Vestiture  of  narrow  scales.  Antennee 
simple.  Front  wide,  rising  to  an  embossed  protuberance,  around  which 
the  short  clypeal  vestiture  circles ;  infra-clypeal  plate  distinct.  Ocelli. 
Labial  palpi  slender,  rather  weak,  with  elongate  third  Joint.  The  body 
has  a  pale  integument,  the  outline  weak,  and  the  vestiture  is  not  strongly 
adherent.  Tibiae  unarmed  ;  legs  rather  short  and  weak,  not  hairy.  Body 
untufled ;  abdomen  with  dorsal  carina.  Wings  entire,  rather  broad  and 
short ;  apices  determinate  and  outwardly  the  primaries  are  full.  One  spe- 
cies with  thorax  and  primaries  very  pale  yellow,  almost  white,  immacu- 
late. Hind  wings  pure  silky  white  above  and  below,  abdomen  white,  ex- 
pands 27  mil. 

1.  C.  Immacula  Orote,  p.  III.,  78.     Arizona. 

CIRRHOPHANUS  Gr.  (1872). 

Type :  C.  Triangulifer  Or. 

The  eyes  are  full,  naked,  unlashed.  The  clypeus  has  a  central  rounded 
tubercle.  The  vestiture  consists  of  hair  like  scales  with  broader  ones, 
arranged  like  shingles,  rising  from  the  thorax,  which  is  short  and  in  shape 
allies  the  moth  to  this  group.  The  fore  tibiie  are  also  not  truncate,  but  as 
long  as  in  the  preceding  genera  and  unarmed.  The  parts  of  the  thorax  re- 
semble the  preceding  genera,  but  there  is  a  divided  posterior  tuft.  The 
patagia  are  not  as  deflected  as  in  PUigiomimicus,  but  do  not  lie  close  to  the 
thorax.  The  female  ovipositor  is  not  exserted.  The  abdomen  is  untufled. 
The  labial  palpi  have  the  terminal  joint  concealed,  and  are  not  unlike, 
though  longer,  the  palpi  of  the  genera  separated  here  from  Basilodes,  bat 
unlike  that  genus.  The  antennae  have  the  basal  joint  scaled.  The  palpi 
are  rather  thickly  haired.  The  tibiae  are  unarmed.  Wings  ample,  without 
tooth,  rounded  exteriorly,  with  blunt  apices,  and  running  in  a  little  and 
forming  a  prominent  angle  at  internal  margin.  The  genus  seems  to  be 
somewhat  intermediate  between  the  preceding  and  Plusia.  The  species  is 
golden-yellow  with  orange-brown  lines  disposed  somewhat  like  the  Euro- 
pean Chariclea  Delphinii. 

1.  Triangulifer  Gr,    Ohio,  IVIissouri. 

Pretio$a  Morr.  (Chariclea). 
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CHAMAECLEA  Gr.  (1883). 

Type :  C.  Pernana  Gr. 

Allied  to  the  genera  typical  of  the  Sliriinm  oy  the  bulging  clyx>eus  and 
Plusia-shaped  wings.  Front  with  a  slight  depression,  rising  in  the  middle. 
Yestiture  scaly.  Tibiae  unarmed  ;  in  all  the  examples  I  have  seen  the  fore 
legs  are  broken  off.  Fore  wings  wide,  produced  at  internal  angle.  The 
tegulae  are  not  deflected  ;  the  thorax  shorL    (^  antennee  simple. 

1.  Pernana  Qr.    Arizona.    This  genus  is  curious  for  the  way  in  which 

ChamcBclea  PiRrnana  mimics  CkarieUa  Ddphinii.    The  type  is  figured  in 

my  Illustrated  Essay  on  the  Noctuidae  of  North  America,    Plate  IIL 

fig.  27. 

PLAGIOMIMICUS  Gr.  (1873). 

Type  :  P.  Pityochronius  Gr. 

Front  with  an  empty  and  exposed  cup-shaped  protuberance,  the  frontal 
scales  being  short  and  mossy.  A  slender  terminal  claw  on  front  tibiae.  In 
Tepperi  the  frontal  excavation  is  less  prominent,  but  otherwise  this  species 
agrees.  As  compared  with  allied  genera,  the  three  species  are  slenderer 
and  have  a  casual  resemblance  to  the  Heliothid  genera  Sehinia  and  Ly- 
granthctcia.  As  in  Stibadium  the  labial  palpi  are  short,  here  they  hardly 
reach  tlie  top  of  the  more  prominent  infra-clypeal  plate  in  the  more  typi- 
cal forms.  The  species  are  olivaceous  fuscous  {PUyochromut,  BxpcUlidtu), 
or  of  a  delicate  olivaceous  green  (^Tepperi),  Both  Mr.  Morrison  and  Mr. 
Smith  wrongly  gire  the  fore  tibiae  of  Tepperi  as  unarmed. 

1.  Pityochromus  Or.    Mass  to  Kansas  and  the  South. 

Schinia  media  Morr. 

2.  Expallidus  Or.     MontAna. 

3.  Tepperi  Morr.    Southern  States,  Arizona. 

HELIOSEA  Grote  (1875). 

Type :  H.  Pictipennis  Qrote. 

A  small  Heliothid  allied  to  Ileliophana  and  Melideptria.  It  differs  by 
the  fore  wings  being  more  widened  outwardly,  and  the  claw  to  the  front 
tibiae  being  single.  Mr.  Smith  says  of  it :  "Very  unsatisfactorily  distin- 
guished from  Heliopliana  and  probably  identical  with  it."  I  cannot  re- 
examine my  type  at  the  moment.  When  I  established  the  genus,  I  was 
under  the  impression  that  the  modifications  of  the  armature  of  fore  tibiae 
gave  generic  characters.  With  the  discovery  of  numerous  Ileliothid  forms 
this  opinion  has  become  modified. 

1.  Heliosea  Pictipennis  Orote,  III.  Essay,  p.  Plate  3,  flg.   .    California. 

MELICLEPTRIA  Hubn.  (1816). 

Type  :  M.  Canlui  Ilubn. 

This  genua,  which  I  took  from  Hubner,  is  ecjuivalent  to  Lederer's  first 
section  of  Heliothis  as  shown  by  me,  and,  with  the  same  type,  the  equiva- 
lent of  Guencc's  genus  Ant/uecui.     I  followed  Guenre  m  including  in  it 
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such  forms  as  Sagy-oHna,  etc.,  but  in  my  "New  Check  List"  limited  it 
more  rigorously  to  the  purple  and  black  forms.  Celeris,  a  maeniflcent 
species,  is,  as  I  twice  showed  from  examination  of  specimens,  a  true  Meli- 
eUptria,  it  was  misplaced  accidentally  in  my  list.  Mr.  Smith  has  farther 
taken  out  a  few  species  described  under  it  by  Mr.  Hy.  Edwards  and  Mr. 
Morrison,  which  with  similar  ornamentation  are  shown  to  differ  structur- 
ally. I  cannot  now  examine  all  these  while  he  is  apparently  justified  in 
his  coursa  I  cannot  believe  he  has  correctly  placed  Perminuta,  but  I  only 
saw  the  type,  and  have  never  had  the  species  under  the  microscope.  He 
follows  Mr.  Edwards  in  regarding  my  genus  AdonUea  as  synonymous.  I 
suspected  as  much  myself,  but  the  species  was  too  handsome  to  leave  un- 
distinguished, and  it  has  a  slightly  different  proportion  from  the  rest. 
This  insect,  which  I  call  "Adonis*  Moth,"  is  purply  red  and  blue,  the 
latter  shade  a  very  unusual  one  in  the  ornamentation  of  these  insects.  I 
described  the  genus  with  other  Californian  genera,  but  my  present  knowl- 
edge of  related  forms  would  have  deterred  me  fh)m  doing  so.  The  species 
of  Melideptria  have  naked,  small  or  ornate  eyes,  which  are  sunken  in  the 
hairy  vestiture  of  the  retracted  head.  The  middle  and  hind  tibise  are  spi- 
nose.  The  fore  tibise  in  PaUhripennU  have  a  longer  inner  and  two  outer 
claws,  and  as  in  most  of  the  genera  the  Joint  is  short.  Mr.  Smith  says 
'*  the  body  is  clothed  with  thin  divergent  hair,  usually  of  a  paler  color 
than  body  [?]  and  somewhat  silky."  He  thus  describes  the  sericeous 
somewhat  olivaceous  or  yellowish  longer  vestiture  on  thorax  and  abdomen 
which  is  distinctive  and  with  the  purply  red  wings,  with  paler  median 
spots  on  both  pair,  is  characteristic  of  most  of  the  species.  Mr.  Smith 
further  gives  the  "claws  of  tarsi  simple  or  but  slightly  dentate."  In  the 
female  the  ovipositor  is  extended  beyond  the  conical  and  rathe^  short  un- 
tufted  abdomen.  A  typical  species  is  M.  Sueta,  with  its  Californian 
variety  Cal\fuTnienm. 

1.  M.  Celeris  Qrote,  B.  B.  S.  N.  S.  I..  148.     California. 

2.  M.  Pulchripennis  OroU,  III.  Essay,  62,  PI.  III.  fig.  31,  var,  Languida 
Hy.  Edw.     California. 

3.  M.  Yillosa  GroU,  P.  E.  8.  P  ,  581,  PI.  VI.,  fig.  6.    Colorado. 

4.  M.  Persimilis  QroU,  B.  B.  S.  N.  S.  I.,  117,  PI.  III.  11.     Colorado. 

5.  M.  Graeflana  Tepper,  Tr.  Am.  E.  S.  245.     California. 

6.  M.  Honesta  OroU,  Papilio  I.,  77.     California. 

7.  M.  Sneta  OroU,  B.  B.  S.  N.  S.  I..  117.    Colorado. 

var  Califomiensis  ChroU,    California. 

LYGRANTHCECIA  G.  and  R. 

Type  :  Anth.  Bivulosa  Guen. 

The  type  of  this  genus  was  first  described  as  Crambus  Marginatus  by 
Haworth.  It  is  a  sufficient  answer  to  Mr.  Smith's  prejudiced  procedure  of 
calling  this  genus  Schinia,  and  giving  himself  the  air  of  first  disc<ivering 
it,  to  quote  my  words  from  my  paper  in  the  Buffalo  Bulletin  II.,  220. 
which  is  the  only  one  I  had  published  on  the  subfamily  neUothina,  "The 
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eyes  are  fUll.  The  fore  wings  of  the  usual  shape,  crossed  by  two  or  more 
less  evident  lines.  The  fore  tibiffi  have  a  series  of  three  outer  claws  or 
spinose,  a  single  inner  longer  terminal  claw,  succeeded  by  a  row  of  slen- 
der spines.  The  species  are  numerous,  and  I  refer  them  all  to  Lygran- 
ihcRcia  G.  and  R.  They  are  Una,  lynx,  brevis,  atritet,  arcifera,  Spraguii, 
Fackardi,  Mortua,  jaguarina  Marginata,  Thoureani,  saturakt.**  It  will 
thus  be  seen  that  I  referred  all  the  then  known  species  to  this  genus.  I 
only  left  out  my  Tricopis  and  EuUueypUra,  which  to-day  I  am  not  willing 
to  add,  as  also  Hubner's  Sehinia  then  not  known  to  me,  or  but  partly.  I 
afterwards  in  my  "New  Check  List,"  proposed  to  divide  the  species  into 
two  genera,  but  incorrectly.  I  also  described  some  new  species  (incor- 
rectly, as  Mr.  Smith  has  shown)  under  TamHa,  But  the  first  attempt  to 
limit  this  large  genus  scientifically  is  that  above  given,  and  to  now  call 
that  genus  Sehinia,  a  term  **  resurrected  "  by  myself  out  of  Hubner  for  two 
or  three  of  his  species,  is  quite  imjust  and  against  the  usual  comity  and 
practice,  and  I  hope  will  not  be  followed  by  any  one.  The  species  I  now 
arrange  as  follows :  I  have  adopted  Mr.  Smith's  conclusions  except  as 
above  noted,  but  the  genus  is  virtually  my  genus  LygranthiBda,  and  its 
value  is  not  altered  by  referring  to  it  a  few  species  hitherto  wrongly  placed 
by  me.  I  had  not  the  type  of  Tamila,  and  was  misled  by  Guen^e's  diag- 
nosis, and  my  own  prepossession  that  the  fiattened  thoracic  scales  db- 
tinguished  Tamila,  while  in  reality  all  the  species  have  them.  The  genus 
is  well  distinguished  by  the  full,  not  ovate  or  narrowed  eyes  from  its 
allies,  and  thus  stands  near  the  typical  HeUothia  armiger, 

RHODODIPSA  Grote  (1879). 

Type  :  ft.  Volupia  Fitch. 

This  genus  is  nearest  to  Lygranthce^ia,  and  differs  in  detail  of  armature 
from  Rhodophora  and  Alaria.  The  second  species  from  New  Mexico  may 
not  belong  here,  the  front  tibise  of  the  type  were  imperfect.  Both  have 
light  crimson  secondaries  and  honey-yellow  thorax.  The  fore  wings  of 
Volupia  are  also  red  with  fine  pulverulent  pale  lines,  while  those  of  JtfSai- 
ana  are  clay-color  with  broader  white  lines,  recalling  those  of  Z.  Vetarii, 
Mr.  Smith  unites  the  first  species  with  Alaria,  and  having  been  so  fortu- 
nate as  to  see  Dr.  Fitch's  type,  confirms  my  identification  in  my  Illustra- 
ted Essay,  p.  63,  and  elsewhere  ;  alone  from  the  description  certahity  as  to 
the  species  intended  by  Dr.  Fitch  could  not  be  attained. 

1.  R.  Volupia  Fitch;  Gr.  B.  U.  S.  G.  S.  III.,  797 ;  111,  Ess.  63,  PI.  8,  33. 
Texas ;  Colorado. 

2.  R.  Miniana  Grote,  Papilio  I..  175  ;  II,  PI.  I.,  fig.  1-2.    New  Mexico. 

PORRIMA  Groie  (1875). 

Type  :  Oria  San  guinea  Geyer. 

This  is  a  catalogue  name  proposed  by  me  instead  of  Guen^c's  generic 
term  Oria,  preoccupied  by  Hubner.     I  found  afterwards  that  the.  near- 
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est  ally  of  this  moth  was  the  Heliothis  Eeffta  of  Mr.  Strecker,  a  moth 
which  I  had  preyiously  referred  to  Lygranthacia  (=  Schinia  8mith)  he- 
fore  Mr.  Smith  wrote  on  the  subject.  In  his  "Synopsis,"  Mr.  Smith 
says:  "Congeneric  with  this  {Alaria)  are  Porrima  Gr.,  and  Rhodo- 
phara  Guen.  The  former  seems  to  diiSer  in  being  rather  more 
coarsely  haired,  more  wooly  (woolly)  beneath,  having  the  primaries 
a  little  wider,  and  the  fnnges  longer.  The  latter  has  the  vestiture 
a  little  finer,  and  the  palpi  slightly  drooping  instead  of  horizontal ; 
there  is  also  a  very  slight  difference  in  the  armature  of  the  anterior  tibiee  ; 
but  compared  carrfiMy  with  each  other  tJu  condueion  that  tluy  are  identical 
u  irreaUtible  ;  not  only  do  they  agree  in  outine  and  general  characteristics 
but  even  the  coloration,  slight  as  it  is,  would  seem  to  bring  them 
together"  (I.  c.  p.  19).  The  italics  are  mine.  In  his  next  paper  Mr. 
Smith  refers  Qanguinea  to  Schinia  !  I  believe  Mr.  Smith  is  right  in  his  last 
conclusion,  and  I  have  referred  Sanguinea,  next  to  Regia,  to  Lygranlhacia, 
If  this  opinion  should  be  reversed  by  later  discoveries  Porrima  may  come 
into  use  for  the  genus  as  intended  by  Guenee.  I  have  quoted  Mr.  Smith 
to  show  how  easy  it  is  to  be  positive  and  change  one's  opinion  quite 
quickly.  A  very  long  continued  study  and  a  knowledge  of  the  greater 
part  of  our  Noctuidce  has  shown  me  that  it  is  better  to  be  not  so  positive  as 
matters  are  at  present.  I  differ  decidedly  from  Mr.  Smith's  opinion  that 
Sanguinea  is  like  Florida,  The  genus  P&rrima  must  for  the  present  be  re- 
garded as  not  sufficiently  distinct  from  Lygranthcbcia .  I  do  not  in  the 
least  object  to  a  change  in  opinion  upon  such  matters,  but  I  object  to 
being  adversely  criticised  for  changing  my  opinions  by  one  who  changes 
his  own.  The  process  in  itself  is  a  very  natural  one,  without  which  all 
progress  would  be  impossible.  A  scientific  man  is  one  who  changes  his 
views  with  facility  upon  the  discovery  of  fresh  evidence,  and  one  also  who 
is  quick  to  see  the  bearing  of  fresh  evidence  upon  the  subject  in  hand. 

OXYCNEMIS  Grote  (1882). 

Type :  O.  Advena  Qrote, 

A  Heliothid  genus  with  shortened  fore  tibise  which  are  corneous  and 
terminate  in  a  single  claw.  Vestiture  scaly.  Thorax  with  posterior  tuft 
of  curved  scintillant  scales,  widening  towards  their  tips.  Eyes  naked,  un- 
lashed.  Abdomen  short,  untufted.  The  moth  is  gray,  brightly  marked, 
with  distinct  hadeniform  ornamentation,  of  small  size  and  from  its  essen- 
tial features  I  place  the  moth  next  to  Triocnemie,  The  type  is  in  Mr.  Neu- 
moegen's  extensive  collection. 

1.  O.  Advena  Orote,  Can.  £nt.  14,  182.    Arizona. 

AZENf  A  Grote  (1882). 

Type :  A.  Implora  Gh'ote, 

Size  small,  allied  to  Prothymia.  The  vestiture  is  flattened  hairy.  Eyes 
naked,  unlashed.  Antennse  simple.  Legs  unarmed  and  tibise  thinly  scaled. 
Front  with  infVa-clypeal  plate  prominent,   overshadowed  by  a  parallel. 
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long,  distinctly  tridentate,  flattened  clypeal  protuberance.  Labial  palpi 
oblique,  rather  stout  and  longer  than  in  Xanthoptera,  The  type  is  pale 
lemon  yellow  with  dots  in  place  of  median  lines  and  pale  fringea.  The 
second  species  is  dark  yellow  without  marks  and  uncolorous  fringes  ;  the 
frontal  armature  has  its  outer  edge  roundly  scalloped  instead  of  forming 
the  three  sharp  teeth  of  A,  Implora, 

1.  A.  Implora  Chrote^  Papilio  II.,  186.    Arizona. 

2.  A.  Edentata  Orote,  Can.  Ent.  XV.,  25.    Arizona. 

EUHERRICHIA  Grote  (1882). 

Type  :  Eriopus  Monetifera  Oiun, 

Form  slender ;  abdomen  not  exceeding  the  secondaries,  tufted  at  base, 
and  especially  on  third  segment.  Eyes  naked,  unlashed.  Ocelli.  Tibis 
unarmed.  Yestiture  consisting  of  flattened  scales  mixed  with  hair.  Wings 
broad,  entire,  apices  determinate,  outer  margin  retiring  below  apex,  full 
at  median  nervules  ;  a  distinct  accessory  cell ;  9  out  of  8  to  apices,  about 
half  the  length  of  8  ;  cell  open  ;  3  twice  farther  from  4  than  4  from  5  at 
base.  Hind  wings  with  vein  5  a  little  weaker,  indistinctly  connected  with 
median  series.  The  species  are  rich  reddish -brown  ornamented  with 
silver  spots  and  lines  recalling  Ptuna  and  having  somewhat  the  soft  rich 
color  of  Plusia  Mappa.  The  species  have  been  mistaken  for  forms  ot 
Eriopis, 

1.  E.  Monetifera  Quen.     Can,  to  Florida, 

2.  E.  Mollissima  Ouen,    Can.  to  Florida. 

3.  E.  Floridensis  Guen    Florida. 

I  conclude  this  paper  by  briefly  referring  to  the  fact  that  I  have  deter- 
mined my  species  in  many  collections.  I  enumerate  those  of  Mr.  Thaxter, 
Mr.  Neumoegen,  Mr.  Ily.  Edwards,  Mr.  Tepper  and  in  the  Albany  col- 
lections. A  large  number  of  my  types  are  in  Mr.  Neumoegea's  grand 
collection,  and  I  have  fig^ured  a  good  number  of  the  species.  There  can 
thus  be  but  few  cases  of  doubt  as  to  what  I  have  described.  I  had  in- 
tended, in  memory  of  many  kindnesses,  to  dedicate  a  second  illustrated 
work  to  Mr.  Roland  Thaxter,  but  circumstances  prevent  me,  and  if  he  will 
accept  the  present  paper  on  his  favorite  subject,  I  shall  be  glad.  I  know 
of  no  one  who  by  natural  temper  and  talent  is  better  fitted  to  continue  the 
description  of  North  American  NoctuidcB  than  Mr.  Thaxter,  could  he  be 
induced  to  undertake  the  work, 
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A  Betinon  of  the  Lysiopetalidm,  a  family  of  Ohilognath  Myriopoda,  with  a 
notice  of  the  genus  Cambala.    By  A,  8.  Pctckard,  Jr, 

{Bead  btfore  the  American  PhUosophicaX  Society,  June  16,  1883,) 

In  the  course  of  some  studies  on  the  cave -fauna  of  the  United  States,  it 
became  necessary  in  treating  of  the  cave-inhabiting  myriopods  to  worls 
carefully  over  their  structure,  and  as  they  all,  with  a  single  exception, 
belong  to  the  Lyiiopetalidm,  a  revision  of  a  group  which  has  been  hitherto 
much  neglected,  may  prove  of  service  to  zodlogists. 

My  material  mainly  consists  of  specimens  collected  by  myself  for  the 
Kentucky  Geological  Survey  ;  also,  some  collected  by  Mr.  F.  G.  Sanborn 
for  the  same  survey.  I  have  also  been  indebted  to  Mr.  E.  Burgess,  Prof. 
C.  V.  Riley  and  U.  S.  Department  of  Agriculture,  for  a  few  specimens. 

Until  1840,  when  Brandt  described  the  genus  Lysiopetalum  (and  its 
synonym  Spirostrephon),  no  genus  of  the  family,  as  it  is  now  understood, 
existed.  In  his  Recueil,  p.  42,  he  referred  some  southern  European  spe- 
cies to  his  new  genus  Lysiopetalum,  mentioning  Julus  fmtidissimus  Savi 
as  the  type.  On  p.  90  of  the  same  worli  he  proposed  the  genus  Spiro- 
ntrephon  for  our  n^ore  common  American  species,  the  JvXua  lactarius  de- 
scribed by  Thomas  Say  in  1821. 

In  1845,  in  his  classical  memoir  in  the  Philosophical  Transactions  of 
London,  on  the  Myriopoda.  Mr.  G.  Newport  proposed  the  sub-family  (with 
Platops  and  Cambala  as  generic  types)  Lysiopetalince,  with  the  following 
brief  diagnosis  :  Psdes  laminis  mobUibus  affion. 

In  1865,  in  his  Myriopoda  of  North  America,  published  in  the  Transac- 
tions of  this  Society,  Dr.  H.  C.  Wood,  Jr.,  recognized  the  family  rank  of 
the  group  for  which  he  proposed  the  name,  Lynopetalidm,  with  the  fol- 
lowing diagnosis :  "Sterna  atrophied,  not  coalesccnt  with  or  united  by 
suture  to  the  scuta."  The  type  add  only  genus  mentioned  is  Spirostreplion 
(^S.  lactariuB). 

Mr.  Ryder's  paper  in  the  Proceedings  of  the  U.  S.  National  Museum, 
1880,  was  the  first  attempt  to  enumerate  the  species,  and  his  detection  and 
account  of  the  genus  Zygonopus  added  n^aterially  to  our  knowledge  of 
the  group. 

The  synonomy  of  the  &mily  will  be  as  follows : 

Family  Ltsiopbtalid^  Wood. 

Lynopetdlina  Newport.  Phil.  Trans.,  xix,  278,  1845. 
LyMpetaUdaWood,  Trans.  Amer.  Phil.  Soc,  xiii.  187,  1865. 

Koch,  Verb.   Zool.-bot.    Ges.   m  Wien,  xvii,  1867  (Zool. 
Record,  p.  194,  1868). 

Ryder,  Proc.  U.  S.  Nat.  Museum,  iii,  524,  1881. 
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Synopsis  of  the  Genera, 

A.  Body  not  setose ;  antennsB  long  ;  male  legs  of  eighth  pair  not  modified; 

genital  armature  of  normal  proportions. ....  .Lysiopetalum  Brandt 

Male  legs  of  eighth  pair  modified,  six  jointed ;  genital  armature  small 

PMudotremia  Cope. 

B.  Body  setose. 

Body  short  and  thick,  eyes  triangular ;  antennae  slender ;  sets  one- 
fifth  as  long  as  body  is  thick ;  legs  short Cryptotriehtu  Packard. 

Body  short  and  fUsiform,  eighth  pair  of  legs  of  male  two-Jointed ;  seta 
half  as  long  as  body  is  thick Trichopetdlum  Hai^r. 

Body  slender  ;  eighth  pair  of  male  legs  two-Jointed,  ending  in  a  claw ; 
setsB  very  long  ;  eyeless Scoterpes  Cope. 

Like  Scoterpes  ;  setse  a  little  shorter ;  sixth  pair  of  male  legs  greatly 
swollen Zygonopus  Ryder. 

Characters  of  the  Family.  The  diagnostic  characters  of  the  group,  as 
distinguished  from  the  Julidse,  are  as  follows :  Head  broad,  wider  than  the 
body  in  front ;  genee  much  swollen,  front  flat ;  eyes  situated  in  a  triangle, 
often  partly  or  wholly  aborted ;  antennae  seven-Jointed,  much  longer 
and  more  setose  than  in  the  Julidae,  especially  the  third  and  fifth  Joints, 
and  also  the  seventh  (terminal)  Joint.  Body  subfusiform,  constricted  be- 
hind the  head,  the  first  and  second  segments  being  much  narrower  than 
in  the  Julidae.  The  segments  usually  divided  into  an  anterior  raised  por- 
tion, often  with  longitudinal  ridges,  and  a  posterior  plain  depressed 
smaller  portion  ;  on  the  sides  of  the  anterior  portion  of  the  segments  of 
the  anterior  half  or  two-thirds  of  the  body  a  swollen  boss  or  hump,  with 
three  setiferous  tubercles  ;  the  setso  from  one-third  to  two-thirds  as  long 
as  the  body  is  thick.  Feet  very  long  and  slender,  as  long  as  the  body  is 
thick,  or  sometimes  longer.  The  coxte  contiguous,  the  sterna  very  rudi- 
mentary, not  united  with  the  scuta.  In  the  males  the  sixth  pair  of  feet 
enlarged  and  swollen  (in  Zygonopus) ;  the  eighth  pair  two-Jointed  and 
rudimentary  ;  number  of  body-segments  variable  ;  end  of  body  pointed. 

To  enter  into  more  detail,  the  following  comparative  description  of  the 
family  characters  may  be  useful : 

The  Head,  The  head  of  the  Lysiopetalidae  is  more  like  that  of  the  Poly- 
desmidte  than  the  Julidae ;  the  genae  are  remarkably  swollen,  and  as  in 
the  Polydesmidae  separated  by  suture  from  the  rest  of  the  epicranium ;  they 
are  higher  and  narrower  oval  than  in  the  Polydesmidae.  The  front  of  the 
head  is  much  flattened,  forming  a  squarish  pseudo-clypeal  region  sepa- 
rated by  a  faint  suture  from  the  epicranium  ;  the  sides  of  the  head  or  genal 
region  are  swollen,  forming  a  slight  median  depression  on  the  vertex. 
The  labrum  is  much  as  in  the  Julidtc,  with  three  median  nearly  equal 
teeth,  and  with  lour  seue  on  each  side  as  in  the  Julidte.  Finally,  in  the 
form  and  anatomy  of  the  head,  the  Lysiopetalidie  approach  the  Polydes- 
midae more  clpqely  th^n  the  Ji^lidae  ;  the  nearest  approach  to  the  fkmily  in 
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the  PolydesmldsB  is  seen  in  the  head  of  Folydesmus  ocellatus  Pack,  and  P. 
eaticola  Pack.,  both  American  forms. 

The  Eyes,  When  well  developed  the  eyes  are  equilaterally  triangular, 
i,  e.,  the  ocelli  are  arranged  in  a  triangular  area ;  in  Lysiopetalum  lac4arium 
there  are  40-41  facets  arranged  in  rows.  In  Cryptotrichus  ccBsioanntdatus, 
where  the  eye  is  also  developed,  there  are  about  24  facets ;  as  several  of  the 
epecies  inhabit  caves,  and  suffer  a  partial  or  total  loss  of  eyes,  there  is 
much  variation  in  the  number  of  ocelli ;  in  Pneudotremia  eavernarum  the 
eyes  are  irregularly  linear ;  the  ocelli  being  arranged  in  about  four  irregular 
groups,  with  11-19  ocelli,  the  number  of  ocelli  varying  in  different  indi- 
viduals of  the  same  species.  In  Trichopetalum  the  ocelli  vary  from  10-19. 
In  Seoterpet  and  Zygonopus  the  eyes  are  entirely  wanting.  In  those  eyes 
which  are  partially  aborted,  there  are  a  few  partly  developed  ocelli,  less 
than  half  as  wide  as,  and  scattered  irregularly  among,  the  normal  ones. 

The  Antenna,  These  are  much  longer  and  slenderer  than  in  any  Julid'ae, 
and  more  nearly  resemble  those  of  the  PolydesmldsB  than  the  former 
fiEimily ;  but  differ  from  both  groups  in  the  much  longer  terminal  joint, 
and  in  the  decided  inequality  in  the  relative  length  of  the  joints,  the  third 
and  fourth  joint  being  much  longer  than  the  others  ;  the  number  of  joints 
in  our  American  species  being  invariably  seven  (not  counting  the  basal 
undeveloped  eminence  to  which  the  first  joint  is  attached).  The  antennas 
are  longest  and  slenderest  in  Pseudotremla  and  Lysiopetalum,  and  shortest 
in  Scoterpes,  Zygonoptis  and  Trichopetalum.  The  joints  are  more  setose 
in  Trichopetalum,  and  least  so,  perhaps,  in  Scoterpes.  In  all  the  genera 
there  are  from  two  to  four  flattened,  enlarged,  broad,  fusiform  t;actile  hairs 
situated  on  the  end  of  the  terminal  joint.  As  observed  in  Lysiopetalum 
and  Pseudotremla,  these  hairs  are  two-jointed,  the  basal  joint  short  and 
broad  ;  they  are  filled  with  granules  like  the  material  filling  the  spaces  in 
the  nervous  fibres  between  the  nerve-cells  in  the  terminal  antennal  joint, 
which  is  nearly  filled  with  nerve  fibres  and  very  small  nerve-cells,  show- 
ing that  the  antennas  must  be  very  sensitive  tactile  organs,  especially  in 
tlie  blind  forms. 

The  Arthr&meres,  The  body-segments  of  the  Lysiopetalidaa  have  a  defi- 
nite family  form  and  style  of  ornamentation.  In  Lysiopetalum  and  Pseu- 
dotremla all  the  scutes  are  ornamented  with  numerous  longitudinal  ridges, 
iNrhich  end  in  a  point  overhanging  the  depressed,  flattened  portion  of  the 
acute ;  in  Pseudotremla,  which  is  a  modification  by  cave -life  of  the  first 
named  genus,  the  ridges  are  more  or  less  obsolete  and  replaced  by  flattened, 
coarse  granulations,  and  the  lateral  swellings  of  the  scutes  are  well  devel- 
oped. 

In  all  the  other  genera,  the  scutes  are  not  thus  ridged,  and  the  lateral 
bosses  or  swellings  are  distinct;  in  all  except  Cryptotrichus,  the  bosses  have 
three  setiferous,  acute  tubercles  arranged  in  an  irregular  triangle;  in  Cryp- 
totrichoa  the  tubercles  are  farther  apart,  arranged  almost  in  a  straight 
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line,  but  one  situated  on  the  boss,  wliich  is  smaller  than  usual ;  the  upper- 
most tubercle  is  very  near  the  median  line  of  the  body.  The  sets  are 
straight  and  stifi,  pointing  upward  and  either  forward  or  backward,  and 
are  longest  in  Scoterpes,  and  shortest  in  Cryptotrichus  where  they  are  min- 
ute and  about  one-fourth  as  long  as  the  body  is  thick.  Below  and  behind 
the  lateral  boss,  the  surface  is  sometimes  chased  with  nearly  parallel  oblique 
lines,  or,  as  in  Cryptotrichus,  the  depressed  hinder  edge  of  the  scutes  is 
finely  striated  longitudinally.  The  end  of  the  body  is  usually  much  more 
acutely  pointed  than  in  tne  Julidffi. 

Having  received,  through  the  kindness  of  Dr.  Latzel,  specimens  of  Xy- 
siapetalum  carinatum  Brandt,  from  Dalmatia,  which  is  a  very  large  species, 
I  have  been  able  to  examine  the  rcpugnatorial  pores,  which  are  very  dis- 
tinct, their  crateriform  openings  being  situated  each  between  two  ridges 
on  the  anterior  edge  of  the  raised  portion  of  the  scute.  In  L,  iUyrieum 
Latzel,  from  Austria,  they  are  with  difficulty  perceived,  the  area  in  which 
they  are  situated  not  being  discolored  with  yellow  ;  but  they  can  be  de- 
tected with  a  half-inch  objective.  The  two  European  species  mentioned 
are  provided  with  seUe,  while  our  L.  lactarium  is  naked.  In  the  latter 
species  the  rcpugnatorial  pores  are  situated  in  the  middle  of  the  yellow 
lateral  spot,  between  two  carinfc,  which  are  higher  and  closer  together 
than  any  of  the  others.    They  can  be  seen  with  a  Tolles  triplet 

Examining  the  cave  Lysiopetalid,  PHeudotremia  eavernarum  Cope,  firom 
Wyandotte  cave,  and  a  variety,  carUrtnsU,  which  inhabits  the  Carter  caves, 
Ky.,  I  cannot  with  certainty  discover  their  site,  as  they  are  nearly,  if  not 
quite,  obsolete.  It  is  possible  that  in  cave  species,  where  there  are  appar- 
ently no  enemies  of  these  myrlopods,  their  pores  become  at  least  exter- 
nally obsolete. 

Ttie  Legs.  The  number  of  joints  of  the  legs  in  general  is  six  ;  the  second 
and  third,  especially  the  third,  being  the  longest  (this  inequality  in  the 
length  of  the  joints  is  an  important  family  character);  the  fourth  and  fifth 
joints  are  very  short,  about  equal  in  length,  while  the  sixth  and  last  Joint 
is  long  and  slender,  ending  in  a  slender  claw. 

Of  the  three  pairs  of  primary  or  larval  legs,  the  first  pair  are  variously 
modified  in  difierent  genera.  In  Lyaiopetalufn  Uictarius  the  first  legs  are 
rather  flat  and  short ;  the  third  joint  from  the  claw  nearly  thrice  as  long 
as  the  second,  while  the  terminal  joint  is  broad,  with  a  series  of  close-set, 
stiff  setie  of  nearly  equal  length,  but  increasing  gradually  in  length  dis- 
tally  ;  the  joint  is  evidently  a  comb-like  structure  adapted  for  cleaning  the 
body,  perhaps  the  mouth-parts.  The  first  pair  of  legs  in  Pseudotremia 
are  much  longer  and  slenderer  than  in  Lysiopetalum,  six-jointed;  and  the 
terminal  joint  is  less  comb-like,  both  edges  being  densely  setose,  the  inner 
edge,  however,  having  the  stoutest,  most  regular  sette. 

The  sixth  pair  of  legs  in  Zygonopun  are  modified  for  clasping  purposes, 
the  fourth  and  filth  Joints  being  much  swollen,  as  described  in  the  descrip- 
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tion  of  the  genus;  in  all  the  other  genera,  as  in  all  Diplopod  myriopods,  so 
far  as  we  are  aware,  the  sixth  pair  of  legs  are  like  the  others. 

In  each  genus  of  Lysiopetalidse,  except  Lysiopetalum  itself,  the  eighth 
pair  of  legs,  ».  e.,  the  pair  situated  on  the  sixth  segment  or  that  bear- 
ing the  male  genital  armature,  is  much  modified.  In  Lysiopetalum  lac- 
tarium  the  seventh  and  eighth  pair  of  feet,  %.  «.,  those  before  and  behind 
the  male  genital  armature,  are  as  well  developed  as  the  other  legs  ;  it  is 
probable  that  owing  to  the  large  and  long  genital  armature,  reaching 
beyond  the  basal  joints  of  the  legs,  that  the  latter  needs  no  change  in  form 
to  assist  in  clasping  the  female.  In  Pseudotremia,  however,  the  eighth 
pair  of  legs  are  much  modified,  though  still  six -jointed ;  the  two  basal 
joints  are  much  swollen,  of  very  irregular  shape,  the  coxee  being  consoli- 
dated ;  the  rest  of  the  leg  is  much  smaller,  slender,  four-jointed,  the  third 
joint  of  the  leg  or  basal  joint  of  the  free  portion  being  as  long  as  the  three 
terminal  joints  less  the  long  claw.  In  the  three  lower  genera,  Trichopet- 
alum,  Scoterpes  &nd  Zygonopus,  the  eighth  pai"*  of  legs  are  on  the  same 
type  ;  the  two  latter  genera  being  evidently  derived  from  the  out-of-door 
form,  Trichopetalum.  In  these  three  genera  the  eighth  pair  of  legs  are 
much  aborted,  two-jointed ;  the  outer  joint  about  thrice  as  long  as  the 
basal,  and  either  unarmed  or  ending  in  a  claw. 

The  Male  Genital  Armature.*  This  apparatus  has  only  been  incidentally 
studied.  In  Lynopetalum  lactarium  and  Pseudotremia  the  lamina  externa 
and  lamina  interna  are  much  as  in  other  Chilognaths.  In  the  first-named 
l^enus  the  armature  is  about  as  large  as  in  the  Julidse;  in  the  Pseudotremia 
it  is  minute.  In  Pseudotremia  and  in  Scoterpes  and  Zygonopus  there  is 
developed  either  upon  (Pseudotremia)  or  at  the  base  of  tlie  cuter  lamina 
a  minute  spinous  appendage  which  we  have  not  noticed  in  the  figures  of 
Vosges,  Wood  or  Humbert.  In  each  genus  observed  by  us  the  armature 
presents  characteristic  features,  so  that  they  appear  to  have  generic  but  no 
family  characters.  In  Scoterpes,  Trichopetalum  and  Zygonopus  the  arma- 
ture is  minute  and  rudimentary.  In  Scoterpes  its  outer  lamina  is  tridentate 
at  the  enlarged  end,  while  the  inner  lamina  is  sac  like  and  simple. 

Ltsiopetalum  Brandt. 

JiUuM  Say,  Joum.  Acad.  Nat.  Sc,  Phil.»  ii>  part  i,  104,  1821. 

Jjynopetalum  Brandt,  Recueil,  42,  1840. 

Spirostrephon  Brandt,  Bull.  Sci.  Acad.,  1841.    St.  Pet.,  1840.    Recuil,  p. 

90.  1840. 
Flatops  Newport,  Ann.  &  Mag.  Nat.  Hist,  xiii,  266,  1844. 
Lygiopetalum  Gervais  (in  part),  Apteres,  iv,  133,  1847. 

*  The  genital  armature  of  Jalidse  have  been  described  and  figured  by  E.  Vogen 
in  Zeitscbrift  rar  wlssenschaftliohe  Zoologle,  xxxi,  150.  1878.  Ho  regards  the 
seventh  segment  as  the  **  Copulatlonsring*'  of  the  male,  and  nays,  **  at  the  bot- 
tom of  the  deep  sac-like  membranous  connection  of  the  sixth  and  seventh  body- 
lings  lies  the  Ckipuiatlons-Organ"  of  the  female. 
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Cambala  Gkrvais,    Apt^res,   iv,   134»   1847.    Exped.   a  TAmer.  da  Bud 

(Castelneau),  Myriop.,  17. 
Eeasia  Sager,  Proc.  Acad.  Nat.  Sc,  Phil.,  109,  1858. 
8piro$trep?icnWood,  Myriop.  N.  Amer.,  Trans.  Amer.  Phil.  Soc.,  192, 1865. 

Cope,  Proc.  Amer.  Phil.  Soc,  179,  1769. 
Ryder,  Proc.  U.  S.  Nat.  Mus.,  iii,  526, 1881. 
Not  Oambala  Gray,  Griffiths,  Cuvier,  An.  King.  Ins.,  pi.  1S5,  flg.  %  188S. 

"  Re€L8ta  Gray. 

•*  Beasia  Jones,  Todd's  Cyc.  Anat.  Art  Myriop,  546. 

Body-segments  numbering  as  many  as  upwards  of  60,  with  as  many  as 
115  pairs  of  legs  ;  the  body  unusually  long  and  slender,  tapering  gradually 
towards  the  subacute  tip.  Head  with  the  front  flat,  high  and  narrow, 
more  so  than  usual;  the  eyes  in  a  rectangular  triangle,  composed  of  as  many 
as  40-41  facets,  and  not  depressed.  Antennae  rather  long,  the  Joints  snbcla- 
vate,  joint  6  not  much  longer  than  4  ;  joints  3  and  5  of  the  same  length ; 
Joint  6  rather  thick  at  the  end  ;  joint  7  short,  thick  and  conical,  much 
more  so  than  usual. 

Body-segments  swollen  and  full,  becoming  suddenly  depressed  on  the 
front  edge  ;  the  swollen  portion  with  numerous  raised  lines  or  ridges,'  with 
deep  concave  valleys  between  ;  the  ridges  projecting  behind  in  an  acute 
point.  The  segment  next  to  the  head  rather  narrower  than  the  head,  with 
the  posterior  two-thirds  ridged ;  the  sides  of  the  segments  are  somewhat 
swollen  high  up  on  the  sides,  but  not  so  conspicuously  as  in  Pseado- 
tremia.  Legs  rather  stout,  and  larger  than  in  Pseudotremia ;  the  flnt 
pair  rather  short  and  broad,  with  a  regular  comb  of  stiff  setffi  on  the  inner 
edge  of  the  terminal  joint.  The  seventh  and  ninth  pairs  of  legs,  i.  e.,  the 
pair  immediately  preceding  and  following  the  genital  armor,  are  like  the 
others,  not  being  in  any  way  modified  as  in  Pseudotremia,  etc.  The  gen- 
ital armature  is  large  and  better  developed  than  in  any  other  genus  of  the 
family ;  the  outer  lamina  large,  stout,  spatulate-mucronate  at  the  tip ; 
inner  lamina  much  shorter  than  the  outer,  and  with  two  long  acute  folks ; 
repugnatorial  pores  difficult  to  find. 

The  genus  may  be  recognized  by  the  long,  slender  body,  tapering  to  a 
point,  and  by  the  very  short  conical  seventh  antennal  joint;  by  the  ribbed 
swollen  segments,  which  are  very  numerous ;  by  the  seventh  and  ninth 
pairs  of  legs  being  normal,  like  the  others,  and  by  the  short,  broad  first 
pair,  with  the  regular  comb  of  seUe  on  the  terminal  Joint. 

The  genus  as  here  defined  will  apply  to  the  two  Southern  European 
species  Lysiopetalum  carinatum  Brandt  and  L,  Ulyrieum  Latzel,  except  that 
they  are  setose,  while  our  species  is  not.  I  am  indebted  to  Dr.  Latzel  for 
specimens  for  comparison. 

In  proposing  the  genus  Spirostrephon,  Brandt  (Bull.  Sc.  Acad.  St. 
Pet.,  1840).  regarded  Say's  Julu$  lactariusas  the  type  species,  and  adding 
that  th(^  eyes  are  in  a  triangular  area,  he  indicates  its  generic  difference 
from  CainbrtUi  amvilatus,  with  which  it  has  been  so  often  confounded. 

Although  I  had  originally  retained  Brandt's  name  Spirostrephon  for  oar 
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species,  yet  upon  recelying  from  Dr.  Latzel  authentic  types  of  European 
Lysiopetalum,  it  is  plain  that  our  8.  lactfvriuB  is  congeneric  with  them. 
The  name  Spirostrephon  should,  then,  be  considered  as  a  synonym  of  Ly- 
siopetalum.  It  is  difficult  to  see  why  Brandt  should  have  separated  laUa- 
riu8  from  his  L,  ectriiuUum. 

In  his  Recuell,  p.  42,  Brandt  thus  characterizes  his  genus  Lysiopetalum: 
Lamina  pedtfercB  omnes  libera,  mobiles,  euiie  ape  cum  parte  aJbdominaU  cor- 
poris dngtUorum  co^juncta.  Frons  ante  antennas  dHaUUa  et  deplanata  in 
manbus  in  simul  depressa.  The  two  species  mentioned  under  the  generic 
diagnosis  are  Lysiopetalum  fostidissimum  (Savi)  and  L.  carinaium  Brandt. 

Again,  on  p.  90,  "Subgenus  seu  genus  II.  Spirostrephon  Nob."  in  thus 
characterized,  and  he  apparently  regards  it  as  a  subgenus  of  Julus  :  Gna- 
thochilarii  i>ar8  media  fossa  hand  instructa,  sede  jus  loco  aream  tetragonam 
planam,  plica  seu  linea  derata  duplici,  superiore  breviore  et  inferiore  longi- 
ore,  supra  et  infra  terminatam,  sed  sutura  longitudinali  baud  divisam  of- 

ferens.     Spec.    27.     Julus  (Spirostrephon)   lactarius  Nob Differt 

habitu  a  Julia  genuinis  et  Julo  (Lysiopetalo)  foetidissimo  et  plicato  affinis 
apparet.  An  null  corporis,  quorum  posteriores  brevissimi,  incluso  anali 
53.  Pedum  i>aria  95.  Longitude  10-11^";  latitudo  summa  }"^  Oculi  tri- 
angulares— Julum  lactarium  protypo  generis  Cambala  Grayi  habuissem, 
quum  figura  ab  hocce  zoologo  sub  nomine  Cambalss  lactarii  data  (Griffith 
Anim.  Kingd.  Insect.,  pi.  185,  fig.  2).  The  generic  characters  are  not  very 
applicable  in  distinguishing  the  genus,  the  mention  of  the  type  alone  ren- 
dering it  possible  to  understand  what  the  genus  is. 

The  synonymy  will  be  farther  discussed  under  Cambala.  In  1844, 
Newport,  having  been  misled  by  the  specimen  of  OambcUa  annulata  alleged 
to  have  been  sent  by  Say  as  the  type  of  his  Julus  lactarius,  places  the  latter 
in  his  genus  Platops,  which  he  proposes,  with  a  doubt,  thus:  "Genus 
FUUopst  mihi,'*  The  generic  characters  apply  well  to  the  present  species* 
3.  lactarius. 

Dr.  Wood,  in  his  Myriopoda  of  North  America,  does  not  attempt,  for 
"vrant  of  material,  to  define  the  genus.  Prof.  Cope  characterizes  this  and 
the  next  genus  thus  : 

Annuli  without  pores Bpirostreplum, 

Annuli  with  two  pores  on  each  side  the  median  line Pseudotrcmia, 

As  we  have  seen,  there  are  pores  in  Lysiopetalum,  while  the  "two 
pores*'  of  Pseudotremia  are  two  of  the  three  setiferous  tubercles  on  the 
side  of  each  segment. 

The  genus  appears  thus  far  to  be  represented  in  North  America  by  but 
a  single  species,  which  ranges  from  Massachusetts  west  to  Iowa  and  south 
to  Florida  and  Louisiana,  while  in  southeastern  Europe  Lysiopetalum  is 
rich  in  species. 

Lysiopetalum  lactarium  Say. 

Juku  lactarius  Say,  Journ.  Acad.  Nat.  Sc.  Phil.,  ii,  part  i,  104,  1821. 
Spirostrephon  lactarius  Brandt,  Bull.  Sc.  St.  Pet,  1840 ;  Recueil,  90,  1840. 
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PUUop$  lineata  Newport,  Ann.  Mag.  Nat  Hist,  xiii,  267,  April  1844. 

Lynopetalum  lineatwm  Grervais,  Apt^res,  iv,  183,  1847. 

Cambaia  lactarius  Gervais  (in  part),  Apt^res,  iy,  134,  1847. 

BecLsia  spinota  Sager,  Proc.  Acad.  Nat.  Be.  Phil.,  109,  1856. 

Camhala  Uictaria  Gervais,  Exped.  TAmer.  da  Sud  (Castelneau),  Myriop. 

17. 
"  Reana  chinoaa  Saeger,''  Gervais,  Exped.  TAmer.  du  Sud.  (Castelneaa) 

Myriop.  14. 
8piro8trephon  lactarius  Wood,  Myriop.  N.  Amer.,  Trans.  Amer  Phil.  Sec., 

Phil.,  pi.  ii,  figs.  11,  11a,  192,  1865. 
Cope,  Proc.  Amer.  Phil.  Soc.,  Phil.,  xi.  No.  8^ 
179.   1869.     Trans.   Amer.  Ent.  Soc.,  iii,  66, 
May,  1870. 
Ryder,  Proc.  U.  S.  Nat.  Mus.,  iii,  626,  Feb.  16, 
1881. 
Lynopetalam  lartarium  Packard,  Amer.  Nat.,  xvii,  555,  May,  1883. 
Not  Cambala  lacta/ria  Gray,  Griff.,  Cuvier  An.  King.  Ins.,  pi.  135,  fig.  % 

1832. 
Newport,  Ann.  Mag.  Nat.  Hist.,  xiii,  266,  AprQ, 
1844. 
Two  c?,  two  ?.    Body -segments  exclusiye  of  the  head,  61,  with  115 
pairs  of  legs.     Body  and  head  horn -color,  usually  mottled  and  banded 
with  dark  blackish  horn-color.    The  head  usually  with  a  broad,  interan- 
tennal,  black,  conspicuous  band  enclosing  and  connecting  the  eyes.   Eyes 
(compound)  of  40-41  facets.    Antennse  dull,  blackish  brown  ;  tip  of  the 
terminal  joint  pale,  as  also  the  other  joints  at  their  articulation.  The  body 
with  a  median  dull  yellowish  dorsal  stripe,  and  with  a  lateral  row  of  oon- 
colorous  diffuse  spots,  one  on  each  longest  lateral  ridge  (the  spots  vary 
much,  sometimes  covering  four  or  five  ridges  and  extending  low  down  on 
the  sides  of  the  scute.    Each  scute  has,  except  those  near  the  head  and  at 
the  end  of  the  body,  about  twenty-five  prominent  ridges,  the  dorsal  twelve 
larger  than  those  on  the  sides  ;  these  ridges  are  high,  with  concave  valleys 
between  them  ;  the  end  of  the  ridges  are  acutely  conical  and  project  over 
the  ends  of  the  scutes. 
Length  of  the  entire  body  85™"  ;  thickness  2"'™. 

The  above  description  was  drawn  up  from  the  Louisiana  specimens  which 
were  highly  colored,  banded  and  spotted.  In  the  Massachusetts  specimen 
the  color  is  uniformly  light  brown,  without  the  yellowish  dorsal  line  and 
the  lateral  spots.  The  antenntc  are  much  darker,  while  the  legs  are  paler 
than  the  body.  The  head  is  much  paler  than  the  body  ;  it  is  dusky  on  the 
vertex  between  the  eyes  ;  but  there  is  no  definite  interantennal  band  as  in 
the  Louisiana  examples. 

The  Iowa  specimens  resemble  in  coloration  those  from  Louisiana,  but 
the  yellowish  dorsal  band  and  lateral  spots  are  not  quite  so  distinct,  thoagh 
the  intemntennal  blackish  band  is  distinct. 
Massachussetts  and  McGregor,  Iowa.     Mus.  Agricultural  Department; 


1888.1  185  [Packard. 

Washington,  D.  C.  (Prof.  C.  V.  Riley);  Pilatka,  Fla.,  and  Milliken's  Bend. 
La.  (E,  Burgess)  ;  "Eastern  United  States"  (Wood);  Found  under  bark 
in  the  mountain  regions  of  Tennessee  and  North  Carolina  (Cope) ;  St. 
Louis  (Theo.  Pergande). 

Although  this  species  is  evidently  the  parent  form  of  the  cave-inhabit 
ing  I^eudotremia  cavernamm,  it  has  not  yet  been  observed  near  the  In- 
diana and  Kentucky  caves,  though  undoubtedly  yet  to  be  found  in  their 
vicinity,  as  it  is  a  wide-spread  species.  It  probably  ranges  through  Central 
into  South  America,  as  Dr.  Wood  remarks  :  "  I  have  seen  a  single  speci- 
men, a  female,  labeled  as  coming  from  New  Grenada,  which  apparently 
belongs  to  this  species. "  This  specimen  I  have  seen  in  the  Museum  of 
the  Philadelphia  Academy  of  Natural  Sciences,  but  did  not  compare  it 
closely  with  our  species  ;  it  is  much  larger  than  individuals  from  the  United 
States. 

PSEUDOTREMIA   Cope. 

Pfeudotremia  Cope,  Proc.  Amer.  Phil.  Soc,  xi.  No.  82, 179,  1869.    Trans. 

Amer.  Ent.  Soc,  iil.  67,  May,  1870. 
Spirostrephon  Cope,  Amer.  Naturalist,  vi,  414,  July,  1872. 
I^etidotrtmia  Harger,  Amer.  Journ.  Sc.  &  Arts,  iv,  August,  1872. 
Ryder,  Proc.  U.  S.  Nat.  Mus.,  ili,  524,  Feb.  16,  1881. 

Body  consisting  of  thirty  segments  ;  rather  lon*4  and  slender,  with  as 
many  as  flfly  pairs  of  legs.  Head  with  the  muscular  area  (gena)  behind 
the  eye  very  full  and  swollen,  globose,  swelling  out  far  beyond  the  side  of 
the  succeeding  scutum ;  front  a  little  longer  than  wide.  Eyes  present, 
black,  the  outline  of  the  eye-patch  narrow  triangular,  composed  of  about 
twelve  to  fifteen  facets,  arranged  in  four  or  five  transverse  oblique  series. 
Antennse  longer  and  slenderer  than  in  any  of  the  other  genera  of  the  fam- 
ily ;  joint  3  is  twice  as  long  but  not  as  thick  as  joint  2,  but  equals  5  in 
length,  the  latter,  however,  being  very  slender  and  clavate  ;  the  terminal 
seventh  joint  is  unusually  long,  pear-shaped  and  elongated  towards  the  tip. 

The  body  constricts  in  a  neck-like  fashion  behind  the  head  ;  segments 
(scuta)  5-20  especially  have  a  lateral  shoulder  or  raised  portion  character- 
istic of  the  genus  Lysiopetalum  ;  this  swollen  portion  has  on  each  side  about 
six  longitudinal  ridges,  with  deep  valleys  between  ;  above,  especially 
on  the  posterior  half  of  the  body,  the  dorsal  portion  of  the  laterally  swollen 
scuta  is  coarsely  tuberculated,  instead  of  ridged,  and  the  rounded  tubercles 
are  rather  flat  and  unequal  in  size.  There  are  no  setae  or  lateral  setiferous 
tubercles.  The  end  of  the  body  is  as  usual  in  the  family,  the  last  segment 
with  three  pairs  of  small  setse  arranged  one  above  the  other. 

Above  the  middle  ot  the  side  of  the  posterior  scuta,  especially  the  last 
six,  is  a  tubercle  like  those  in  Scoterpes  and  Zygonopus,  but  much  smaller, 
from  which  a  minutQ  hair  arises,  and  above  on  the  upper  part  of  the 
shoulder  there  are  two  rudimentary,  very  small  tubercles. 

The  legs  are  long  and  slender,  about  one-third  longer  than  the  diameter 
of  the  body.    In  the  male  the  eighth  pair  of  legs  are  much  leee 
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than  in  the  succeeding  genera ;  it  consists  of  flye  Joints,  while  in  Trichope- 
talum,  Scoterpes  and  Zygonopus  it  is  very  rudimentary,  consisting  of  hot 
two  joints.  The  bivial  joint  is  large  and  constricted  near  the  middle,  with 
a  large  setiferous  tubercle  on  the  inside ;  the  constriction  may  repretent 
an  obsolete  articulation,  and  thus  the  basal  Joint  really  represent  the  two 
basal  joints  of  the  other  legs.  The  smaller  multiarticulate  extremity  of 
the  leg  is  composed  of  four  well  marked  joints,  the  basal  as  long  as  the 
three  terminal  ones  without  the  claw,  which  is  long  and  slender,  and 
nearly  as  well  developed  as  in  the  other  legs. 

The  male  genital  armature  is  well  developed,  nearly  as  much  bo  as  in  the 
Jalidcp.  There  is  a  median  very  long  curved  forked  chitinous  rod,  a  pdr 
of  median  boot-shaped  pieces,  and  a  pair  of  lateral  doable  blades  or 
pseudorhabdites,  composed  of  the  usual  lamina  externa  and  lamina  wUemOt 
which  are  variously  spined  and  denticulated  at  their  extremities,  one  sup- 
plementary spine  being  minutely  and  densely  spinulated. 

The  genus  was  characterized  by  Cope  thus  :  "  Annuli  with  two  pores  on 
each  side  the  median  line  ;*'  as  already  remarked,  the  so-called  pores  ap- 
pear to  be  simply  the  lateral  tubercles  giving  rise  posteriorly  to  minute 
setae,  which  arc  difficult  to  detect  with  a  half-inch  objective. 

The  genus  diflfers  from  Lysiopetalum  in  the  slenderer,  longer  antennc, 
the  rudimentary  eyes,  the  more  swollen  and  prominent  lateral  bosses  or 
shoulders  of  the  segments,  while  the  body  has  about  half  as  many  segments 
as  in  Lypsiopetalum,  and  is  much  shorter  and  more  fusiform.  The  generic 
characters  are  very  marked,  though  the  species  is  clearly  enough  derived 
from  the  common  out-of-door  Lysiopetalum  laetarium. 

PSEUDOTREMIA  CAVERNARUlf  CopC. 

I^eudotremiacaternarum  Cope,  Proc.  Amer.  Phil.  Soc.,xi,  No.  82, 179, 1868. 

Trans.  Amer.  Ent.  Soc,  iii,  67,  May,  1870. 
Packard,  Amer.  Naturalist,  v,  749.  Dec,  1871. 
SpiroetrepTion  cavernarum  Cope,  Amer.  Naturalist,  vi.  414.  July,  1872. 
Spirostrephon  {Puteudotremia)  cavernarum  Harger,  Amer.  Journ.  8c.  and 

Arts,  iv,  118,  119,  Aug..  1872. 
Pieudotremia  cavernarum  Ryder,  Proc.  U.  8.  Nat.  Mus.,  iii,  526.  Feb.  16, 
1881. 
Eyes  black,  conspicuous,  forming  a  somewhat  irregular,  narrow  triangu- 
lar patch,  with  from  twelve  to  fiflecn  facets.  Antennas  unusually  long  and 
slender,  the  joints  pilose ;  joints  8  and  5  of  the  same  length,  or  3  a  little 
longer;  joints  2  and  6  of  equal  length ;  Joint  7  elongate,  pear-shaped, 
piloite,  the  extremity  truncated,  with  two  or  three  sense-sets  not  so  long 
as  the  end  of  the  joint  is  thick. 

The  first  scutum  next  to  the  head  is  scutellate  in  shape,  rounded  on  the 
front  edge,  somewhat  produced  anteriorly  in  the  middle  ;  the  margin  be* 
hind  slightly  sinuous;  it  is  about  two-thirds  as  long  as  broad.  The  sec- 
ond scutum  is  a  little  wider  than  the  first ;  the  third  somewhat  wider. 
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while  the  foohh  is  much  wider ;  dorsal  face  of  first  scutum  smooth  ;  the 
posterior  part  of  the  second  scutum  a  little  swollen  ;  that  of  the  third  more 
BO  :  that  of  fourth  scutum  swollen  and  ridged  much  as  in  ^fth  and  succeed- 
ing scuta.  Scuta  5-20  are  swollen  high  up  on  the  sides  into  a  shoulder, 
giving  a  quadrilateral  instead  of  a  circular  outline  to  the  segment,  bulg- 
ing out  more  subdorsally  than  below ;  the  swelling  has  six  longitudinal 
ridges,  while  the  posterior  swollen  end  of  the  scuta  above,  especially  on 
the  posterior  half  of  the  body,  is  coarsely  tuberculated,  the  tubercles  being 
Toonded  rather  than  flat,  and  unequal  in  size.  No  well-marked  setiferous 
tubercles  on  the  side  from  the  middle  of  the  body  to  the  head  ;  but  on  the 
last  six  segments  there  are  on  each  shoulder  or  scutal  swelling  two  minute 
rudimentary  swellings  or  tubercles  ;  but  in  my  specimens  I  can  see  no 
setse  except  on  the  two  terminal  segments  of  the  body  in  (^  and  $ ,  where 
on  the  end  of  the  last  scuta  there  is  a  seta  arising  from  a  basal  movable 
Joint ;  there  are  three  pairs  on  the  lateral  anal  plates  (30th  segment). 
Length  18°™  ;  thickness  of  the  body  1.5"". 

The  young  when  about  half- grown  are  white,  the  back  of  the  antennas 
and*  anterior  segments  having  a  very  slight  dusky  tinge.  In  numerous 
mature  specimens  from  the  Senate  Chamber,  Wyandotte  cave,  three  miles 
in,  the  body  is  white,  with  a  slight  flesh-colored  tint.  In  numerous  (150) 
specimens  from  this  locality,  the  head  and  dorsal  side  of  the  anterior  seg- 
ments are  slightly  dusky  ;  the  antennas  are  also  usually  slightly  dusky, 
except  the  two  terminal  joints,  which  are  white. 

There  is  thus  seen  to  be  a  slight  amount  of  variation  in  color  in  speci- 
mens collected  at  the  same  date  in  the  same  chamber  in  Wyandotte  cave. 

Among  the  150  specimens  taken  at  one  time  and  place  from  Wyandotte 
cave  (Senate  Chamber)  and  individually  examined,  I  could  see  none 
without  black  eyes,  the  pigment  being  well  developed.  There  was  a  fair 
proportion  of  males. 

Four  specimens  which  I  collected  in  Little  Wyandotte  cave  were  ex- 
actly the  same  size  as  those  from  Great  Wyandotte  cave  ;  they  were  white 
tinged,  dusky  on  the  head  and  fore  part  of  the  body.  The  eyes  are  black 
and  the  eye-patch  of  the  same  size  and  shape,  while  the  antennee  are  the 
same. 

Six  specimens  ftoxa  Bradford  cave,  Ind.  (which  is  a  small  grotto  formed 
by  a  vertical  fissure  in  the  rock,  and  only  800  to  400  yards  deep),  showed 
more  variation  than  those  from  the  two  Wyandotte  caves.  They  are  of 
the  same  size  and  form,  but  slightly  longer  and  a  little  slenderer,  espe- 
cially Joints  8  and  5  ;  joint  7  is  decidedly  longer  than  in  any  others ; 
whiter,  more  bleached.  The  antennae  are  much  whiter  than  in  those 
from  the  Wyandotte  caves,  and  the  head  and  body  are  paler,  more 
hieached  out  than  most  of  the  Wyandotte  specimens.  The  eyes  vary 
more  than  in  the  Wyandotte  examples,  one  having  but  12|facets,  another 
14,  and  another  15,  with  a  few  minute  rudimentary  facets  between  the 
others.  It  thus  appears  that  the  body  is  most  bleached  and  the  eyes  the 
meet  rudimentary  in  the  Bradford  cave,  the  smallest  and  most  accessible. 
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and  in  which  consequently  there  is  the  most  rariation  in  surroundings, 
temperature,  access  of  light  and  changed  condition  of  the  air.  Under 
such  circumstances  as  these  we  should  naturally  expect  the  most  Tariation. 

Var.  carterensis.  A  decided  approach  to  8.  lactarius  is  seen  in  certain 
brown  specimens,  only  partly  bleached,  found  in  the  Carter  caves,  Ken- 
tucky, viz.  :  Bat  cave,  X  cave,  and  Zwingler's  cave,  besides  a  cave  acrois 
the  road  from  the  hotel,  which  is  used  as  an  ice-house. 

In  the  specimens  from  Bat  cave,  the  antennse  are  slightly  shorter,  and 
a  little  slenderer,  particularly  joints  3-5  ;  but  joint  7  is  much  shorter  and 
blunter  than  in  the  Bradford  cave  individuals ;  the  antenna;,  however, 
are  of  the  same  length,  though  slenderer  than  those  living  in  Great  Wy- 
andotte cave.  The  eyes  form  a  nearly  equilaterally  triangular  area, 
with  from  23  to  25  facets.  The  segments  behind  the  head  are  thirty. 
They  differ  from  the  Wyandotte  examples  in  the  posterior  or  swollen  por- 
tion being  rather  more  prominent  than  in  the  former,  forming  more 
marked  latenil  swellings,  with  about  eight  ridges  on  the  side  of  each  boss, 
and  the  body  is  larger  and  thicker,  but  the  legs  are  of  the  same  length. 

The  head  is  dark  in  front,  mottled  above  and  below  with  paler  horn- 
color.  The  antennfc  are  concolorous  with  the  head  ami  body,  but  the 
terminal  joints  are  paler,  as  are  the  legs,  which  are  also  paler  at  the  articu- 
lations. The  entire  body  is  dark  horn-brown,  mottled  and  irregularly 
lineated. 

The  smoother  anterior  portion  of  the  scuta  shows  a  tendency  to  be  paler 
than  the  tuberculated  portion,  and  of  a  bluish-gray  tint.  The  tubercles 
are  no  more  prominent  than  in  the  Wyandotte  individuals. 

The  segments  in  both  the  Wyandotte  species  and  var.  carierentU  rap 
idly  decrease  in  size,  the  penultimate  segment  being  pointed,  and  each 
segment  is  provided  with  regular,  high-raised  parallel  prominent  ridges 
on  the  shoulder  or  lateral  boss,  about  40-45  on  a  scutum  on  the  sixth  seg- 
ment from  the  end  of  the  body. 

Length  23"""  ;  thickness  2.5"™,  the  body  being  considerably  larger  and 
thicker  than  in  the  Wyandotte  specimens. 

Two  specimens  from  X  cave  are  exactly  in  size  and  color  like  thos& 
from  Bat  cave. 

Three  specimens  from  the  ice-house  cave  only  differ  from  those  in  Ba* 
cave  in  being  somewhat  paler,  but  the  eyes  and  antenna*  are  the  same. 

A  large  and  a  partly  grown  one  from  Zwingler's  cave  was  collected  b 
Mr.  Sanborn,  Aug.  23 ;  these  were  also  paler  than  those  from  Bat  cav 
With  them  were  associated  a  Ceuthophilus  with  eyes  well  developed,  an 
Polydesraus. 

This  form  or  variety  would  be,  perhaps,  mistaken  for  Lysiopetalum 
tarium^  but  it  is  true  in  all  the  peneric  details  to  Psendotremia ;  at  th - 
same  time  it  is  \fhat  may  be  called  a  "twilight"  species,  living  iifsmar 
caves  in  situations  partially  lighted.  It  is  probably  derived  from  L, 
tarium,  or  a  closely  allied  species  ;  we  doubt  i/  it  will  ever  be  found  livi 
in  the  same  situations  as  L,  lactarium. 


188S.1  •  189  [Packard. 

Prof.  Cope's  types  were  first  found  by  him  in  Erhart's  cave.  Mont- 
gomery county,  and  Spencer  Run  and  Big  Stony  Creek  caves,  in  Giles 
county,  Pennsylvania ;  also,  in  Lost  Creek  cave,  on  the  Holston  river,  in 
Granger  county;  and  in  other  limestone  caves  of  the  valley  of  the  Tennes- 
see. Prof.  Cope  afterwards  (Amer.  Nat.  vi,  14)  discovered  this  species 
in  Wyandotte  cave,  remarking.  *' The  species  is  quite  distinct  from  that 
of  the  Mammoth  cave,  and  is  the  one  I  described  some  years  ago  from 
caves  in  Virginia  and  Tennessee.'* 

Cbyptotrichus,*  nov.  gen. 

P^eudotremia  Cope  (in  part),   Proc.  Amer.  Phil.  Soc,  xi,  No.  82,  180, 
1869. 

The  head  seen  from  in  front  is  wider  than  long,  as  usual  in  the  family, 
but  the  genffi  (or  sides  above  the  base  of  the  jaws)  are  not  so  much  swol- 
len as  usual,  being  much  as  in  Zygonoptis ;  the  front  is  broad  and  not 
very  long,  and  is  distinctly  marked  by  a  ridge  from  the  vertex.  The  eyes 
are  large,  well-developed,  prominent,  and  equilaterally  triangular.  The 
antennse  are  large  and  slender,  much  more  so  than  in  Triehopetalum  or 
Seoterpes,  but  not  so  long  and  slender  as  in  Bieudotremia,  The  joints 
have  somewhat  the  same  proportionate  length  as  in  the  latter  genus,  but 
while  the  second  joint  in  Pseudotremia  is  about  half  as  long  as  the  third  ; 
in  Crjfptotrichus  it  is  much  longer,  being  about  two- thirds  as  long  as  joint  8; 
Joints  2  and  4  are  of  the  same  It^gth,  while  in  Pseudotremia  Joint  4  is  con- 
siderably longer  than  joint  2  ;  joint  5  is  a  little  shorter  than  Joint  3  -,  joint 
6  is  very  short  and  thick  compared  with  that  of  Pseudotremia,  being  about 
one-third  longer  than  thick,  while  in  Pseudotremia  the  same  joint  is  over 
twice  as  long  as  thick  and  regularly  clavate  ;  the  terminal  (seventh)  joint 
is  oval,  moderately  short  and  thick,  about  twice  as  long  as  thick ;  regu- 
larly oval,  with  two  or  three  sensory  flattened  hairs  of  the  usual  form. 

The  body  consists  of  thirty  segments,  including  the  lateral  anal  plates ; 
it  is  thick  and  rather  short,  having  the  general  proportions  of  Triehopeta- 
lum.    The  set®  being  of  microscopic  size,  the  segments  (scuta)  appear  to 
the  naked  eye  to  be  naked  and  smooth  ;  each  scutum  (tergite)  is  divided 
into  two  portions,  an  anterior  plain  and  a  posterior  spotted  portion,  but 
there  are  no  ridges,  and  but  a  single  slightly  prominent  tubercle  project- 
ing backwards  and  situated  a  little  below  the  middle  of  the  bide  of  the 
tergite  ;  each  of  these  tubercles,  at  least  on  the  posterior  half  of  the  body, 
directly  sends  oflT  a  fine  seta  which  is  directed  backwards.    From  each  of 
the  pale,  equidistant  spots,  extending  in  a  nearly  straight  line  around  the 
posterior  edge  of  each  scutum  arises  a  minute  hair ;  the  same  spots  in 
front  give  rise  to  minute  conical  tubercles. 

The  legs  are  long  and  slender ;  as  long  as  the  body  is  thick. 

No  males  have  been  obtained,  so  that  the  secondary  sexual  characters 
cannot  be  here  given. 

*  Kpuircw^  I  conceal;  Opi^^  xptxoq^  hair;  referrlDg  to  the  minute  setae,  diffi- 
cult to  detect. 
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In  describing  8.  castoannulattu,  forming  the  type  of  the  genus.  Dr. 
Wood,  in  his  *'Myriopoda  of  North  America."  p.  194,  remarks:  "This 
species  ought,  perhaps,  to  be  the  type  of  a  new  genus  ;  but,  as  I  am  unable 
to  make  out  the  generic  characters  in  this  family,  it  seems  preferable  to 
retain  it  in  this  for  the  present." 

The  genus  may  be  recognized  by  its  slender  antennse,  its  smooth  scuta, 
and  three  transverse  rows  of  setiferous  pale  dots ;  in  these  respects  differ* 
ing  from  Lysiopetalum  and  Pseudotremia. 

Cryptotrichus  c^sioannulatus  (Wood). 

Spirostrephon  aBshannulatus  Wood,  Myr.  N.  Amer.,  194,  PI.  ii.  Fig.  li, 

1865. 
Pseudotremia  vudii  Cope,  Proc.  Amer.  Phil.  Soc. ,  xi,  No.  82,  180,  1869. 

Two  $ .  Eyes  equilaterally  triangular,  convex,  prominent,  black.  Body 
horn -brown  in  color,  stained  and  spotted  with  darker  brown.  Head  and 
antennas  concolorous,  being  dark  purplish-brown ;  antenniB  pale  at  the 
articulations  of  the  Joints.  Feet  slightly  paler  than  the  antennsB,  whitish 
at  the  articulations.  Segments  (scuta)  dark  brown  on  the  posterior  edge, 
with  three  pale  rounded  distinct  spots  on  each  side,  and  a  fourth  spot  be- 
low, or  eight  in  all ;  from  the  centre  of  these  three  upper  spots,  on  each 
side,  arise  short  microscopic  sets.  A  median  pale  dorsal  impressed  line 
along  the  whole  body,  which  dilates  on  the  anterior  part  of  each  segment 
into  a  short,  broad  diamond-shaped  area.  The  extreme  hhider  edge  is 
smooth  and  pale,  giving  a  transversely-banded  appearance  to  the  body. 
In  one  of  the  two  specimens  the  lower  white  dots  are.  towards  the  head, 
more  or  less  confluent,  forming  an  irregular  lunate  spot.     Length  15**. 

Two  9  specimens  were  kindly  collected  for  me  by  Mr.  C.  L.  Herrick, 
either  at  Culmana,  Ala.,  or  at  Ocean  Springs,  Miss.,  the  bottle  containing 
Myriopods  from  both  those  localities.  Dr.  Wood's  specimens  were  from 
Allegheny  county,  Penna. ;  and  Prof.  Cope's  examples  were  from  Penn- 
sylvania. 

This  is  a  rather  characteristic  form,  owing  to  the  transverse  series  of 
light  dots,  and  the  linear  pale  transverse  line  on  the  hinder  edge  of  each 
segment,  so  that  the  specific  name  is  well  chosen.  What  Dr.  Wood  is 
disposed  to  regard  as  '*  pores,"  appear  to  be  slight  tubercles,  bearing  setSB 
on  the  posterior  halt  of  the  body.  I  have  been  thus  far  unable,  vrith  a 
halfinch  objective  to  detect  any  repugnatorial  pores  in  this  genus  or  any 
except  Lysiopetalum,  but  am  not  disposed  to  deny  their  existence.  The 
hairs  are  minute  and  mostly  rubbed  ofi  in  alcoholic  specimens  which  have 
been  transported  far.  My  specimens  agree  so  well  with  Prof.  Cope's  de- 
scription that  I  do  not  doubt  but  that  his  P»eudotremui  vudii  is  this  species. 
There  seem  to  be  no  difference  of  imt>ortance.  The  dorsal  impressed  line 
in  ray  specimens  is  a  faint  crease,  being  neither  a  "keel  "  or  "groove." 
Cope  rem  irks  that  it  has  twenty-nine  segments  ;  his  specimen  was  eleven 
lines  in  length. 
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This  Myriopod  is  a  rather  characteristic  form,  and  i^ppears  to  range  from 
Pennsylvania  to  the  Gulf  States. 

Trichopetalum  Harger. 
TriehopetcUum  Harger,  Amer.  Jour.  8c.  Arts,  iv,  118,  119,  Aug.,  1872. 

Body  rather  short  and  thick,  fusiform  compared  with  the  succeeding 
genera,  heing  thicker  in  the  middle  and  tapering  more  towards  each  ex- 
tremity than  in  Scoterpes  and  Zygonopus.  Head  of  the  general  shape 
of  that  of  Zygonopus,  the  proportions  of  the  front  and  vertex  being  about 
the  same ;  but  the  gena  is  much  fuller,  more  globose,  and  the  genal  area 
is  shorter  and  rounder.  The  eyes  are  present,  black,  the  facets  10-19  in 
number,  arranged  in  two  curvilinear  series,  the  eye-patch  being  lunate  in 
shape.  The  antennae  are  short  and  thick,  much  more  so  than  in  8coterpes, 
pilose,  with  a  few  rather  coarser  setee  than  usual ;  joint  2  is  but  slightly 
more  than  half  as  long  as  joint  3,  and  rather  shorter  than  joint  4  ;  joint  3 
is  considerably  longer  than  joint  5,  the  latter  being  thick,  subpyriform 
and  swollen  toward  the  end  ;  joint  6  is  much  swollen  and  rounded,  and 
about  as  thick  as  long  ;  the  seventh  or  terminal  joint  is  shorter  than  in  any 
other  genus  of  the  family,  being  rather  shorter  than  in  Scoterpes  ;  and 
with  two  flattened  sensory  terminal  setae.  Number  of  body  segments,  28- 
81 ;  number  of  pairs  of  legs  in  the  female,  46.  The  legs  are  much  shorter 
than  in  Zygonopus.  The  scutae  are  posteriorly  a  little  swollen  on  the 
sides,  much  less  so  than  in  the  two  following  cave-genera ;  the  bosses 
being  not  much  over  half  as  large  ;  from  the  upper  part  of  the  boss  or 
shoulder  arise  three  warts  or  tubercles  arranged  as  usual  in  a  scalene  tri- 
angle, and  giving  rise  to  short,  rather  stiff  setae,  which  are  half  as  long  as 
the  segment  is  thick. 

In  the  male  the  three  pairs  of  legs  in  front  of  the  genital  armature  are 
slightly  longer  than  those  behind  or  in  front,  but  the  seventh  pair  or  that 
directly  in  front  of  the  rudimentary  eighth  pair  are  not  swollen,  nor  do 
they  in  any  way  resemble  the  swollen  pair  in  Zygonopus.  The  eighth  or 
rudimentary  pair  are  two-jointed,  the  outer  joint  without  a  claw,  only 
sending  off  a  few  small  setie. 

The  genital  armature  is  somewhat  similar  to  that  of  Zygonopus,  but 
better  developed.    I  could  detect  no  lateral  pores. 

Mr.  Harger  gave  the  following  diagnosis  of  the  genus :  "  Sterna  not 
closely  united  with  scuta ;  third  and  fifth  joints  of  antennae  elongated  ; 
scuta  fhmished  with  bristles ;  no  lateral  pores ;  eyes  present."  He  does 
not  attempt  to  give  any  generic  characters  drawn  from  the  genitals,  and 
in  his  description  of  T,  luaatum,  says :  "The  under  side  of  the  seventh 
segment  of  the  male  (Fig.  3)  is  furnished  anteriorly  with  a  pair  of  appen- 
dages directed  backwards  and  curved  upward,"  and  then  describes  the 
rudimentary  eighth  pair  of  legs.  Our  description  of  the  genus  has  been 
drawn  up  from  Mr.  Harger's  types  belonging  to  the  Museum  of  Yale  Col- 
lege, kindly  loaned  us  for  study.  On  such  examination  as  we  could  make 
without  dissection,  the  genital  armature  is  evidently  more  perfectly  devel- 
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oped  than  in  Zjgpaopaa  and  Scoterpei,  but  a  namber  of  Bpeolmeiu  s 

needed  for  diaBection  before  the  structure  cbd  be   clenrlf  m&dc  out,     ^ 
number  of  pegmonts  1b  28  in  T.  lunal.um  ;  30  in  T.   ittlioidet,  tnd  31  ii 
illoineratum.     The  genus  appears  to  be  distributed   from  the  Atlantic  t 
the  tukstem  slope  of  the  CuBcadc  mouotaius  in  Oregon,  as  well  as  on  t 
Pacific  CDUBt  of  Oregon. 

The  foilowiog  are  the  known  species  of  the  genus  which  have  been  d 
scribed  by  Mr.  Harger ; 

Triehoptialum  laaalum  Hargcr,  A.mer.  .lour.  8c.  and  Arts,  iv,  118,  Atig.i 
18TS.*    I  have  louad  in  April  several  b] 
liybernating  under  leaves  at  ProTidence,  R.  L 
Trie'iopcUilum  gloiMraluTii,  Harg,,  I.  c.  118,  1872.    Valleyof  the  John  I 

river,  Oregon. 
Triehapcl/ilam  iidioidfi  HaT^..  i.e.,  118.  1873.     Simmon's  harbor.  North 
shore  of  Lake  Superior, 
Genus  Sootbrpks  Cope. 
Spirotlrephon  (Pseudotrcraia)  Pack.,  Amer.  Nammllst.  v,  743,  Doc,  ISTl 
Scoterpu  Coi>e,  Amer.  Naltiralist,  vl,  p.  409,  4U,  .July.  1872, 

Body  very  long  and  slender,  not  fusiform  ;  consisting  of  thirty  te^ 
ments  besides  tlic  head,  and  with  about  fifty-two  pairs  uf  legs,  with  tl 
penuliimate  Joint  very  long.  Head  milier  large,  and  unusually  broad 
no  eyes  present;  the  genaj  unusually  large,  extending  high  up  o 
vcrlex,  but  not  so  globose  as  in  TrlchopeUlura;  the  front  is  also  cot 
lied  farther  up  on  the  vertex  than  usual,  and  la  much  broader  than  long 
the  clypeus  flat,  slightly  bilobed  on  the  front  edge.  The  Bnlenoee  i 
moderately  long  and  hairy,  with  the  sixth  segment  scarcely  longer  th 
in  Trichopetalum.  but  mare  uniform  in  thickness,  scarcely  longer  tb 
thick  :  the  terminal  Joint  as  long  as  the  sixth,  the  end  conlcAl,  more  pi 
duced  than  in  Trichopetalum  or  Zygnnopua  ;  at  Ihctiparofour  mtherlooi 
scnse-seliv.  Body  segments  becoming  as  usual  smaller  next  to  the  head 
tlie  anterior  of  each  division  of  the  arthromere  much  swollen  high  up  a, 
the  sides;  each  shoulder  with  three  tubercles,  which  are  arranged  in  I 
scalene  triangle  and  bearing  much  longer  setie  than  in  the  other  genen 
though  not  quite  so  long  as  the  body  is  thick.  The  legs  are  long  tM 
slender,  much  more  au  than  in  Trichopetalum,  and  somewhat  more  H 
than  in  Zygonopus.  In  the  male  the  eighth  pair  of  legs  are  rudim^atary 
being  two-jointed,  the  second  Joint  only  one- fourth  longer  than  the  b 
and  ending  in  a  well-developed  stout  claw.  The  genital  armature  minttb 
and  very  rudimentary,  pale,  scarcely  chiliiious  ;  the  outer  lamina  sboi 
and  thick,  with  a  stout  external  recurved  apine,  and  two  termionl  obttul 
points  ;  the  inner  lamina  shorter,  forming  a  truncated  angular  spine,  ftiu 
not  much  more  than  half  us  biug  as  Ih.'.  outer  lamina ;  between  the  lam 
and  outer  lamina,  lis  base  next  to  the  inner  lamina  is  a  middle  BjjHne  e. 
ing  iu  an  irregular  tuft  of  fine  spinulcs. 
•  Aathur'B  oitruB,  iiulilltJieJ  July  i:i,  \sri.  Hew  U.iveii,  Cdhd. 
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The  genus  is  distinguished  from  Trichopetalum  by  its  want  of  eyes,  its 
broader  head,  its  long  slender  body,  with  long  setae,  by  the  eighth  pair  of 
female  rudimentary  legs  ending  in  a  claw.  From  Zygonopus  it  differs  in 
the  shorter  sixth  antennal  joint ;  its  broader  head  ;  its  slenderer  legs,  the 
sixth  pair  in  the  female  not  being  unlike  the  others,  and  by  the  more 
prominent  shoulders  and  longer  set®.  The  species  of  the  two  genera  are 
of  the  same  general  form  and  size. 

The  genus  Scoterpes  was  proposed  by  Prof.  Cope  for  the  present  species 
in  the  American  Naturalist  for  July,  1872,  p.  414.  The  characters  given 
are  the  *'  lack  of  eyes  and  of  lateral  pores ;"  the  absence  of  the  latter  hav- 
ing been  "asserted  by  Dr.  Packard."  Ignorant  of  the  difference  be- 
tween the  Mammoth  cave  blind  Myriopod  and  Lysiopetalum,  the  latter 
being  the  only  genus  of  the  family  then  known,  we  referred  it  to  that 
genus  (Spirostrephon). 

Scoterpes  copei  Cope. 

Spirostrephon  (Ptmdotremia)  copei  Packard,  Amer.  Nat,  v,  748,  Dec.,  1871* 
8coUrpe$  eopei  Cope,  Amer.  Nat.,  vi,  414,  July,  1872. 
Spiroetrephon  eopei  "BtiXgeT,  Amer.  Joum,  Sc,  iv,  Aug.,  1872, 

Packard,  Zo61ogy,  Edit  1-8,  1879-81. 

About  20  (^  and  9  examined.  Body  white,  with  no  dusky  discolora- 
tlons  ;  SO  segments  besides  the  head  in  specimens  ll*^  in  length  and  52 
pairs  of  legs ;  in  one  female  individual  8'^  long  there  were  49  pairs  of 
legs,  including  the  eighth  or  rudimentary  pair  ;  in  other  individuals  6™** 
long  there  are  24  segments  behind  the  head.  The  head  is  provided  with 
short,  fine  erect  hairs  of  different  lengths,  especially  on  the  sides  of  the 
gense.  In  the  absence  of  a  second  species,  we  cannot  distinguish  all  the 
specific  from  the  generic  characters ;  for  minor  specific  characters  the 
reader  is  referred  to  figures  to  be  hereafter  published  by  the  Geological 
Survey  of  Kentucky. 
The  males  and  females  are  alike  in  size  and  form. 
ThiB  specimens  were  moat  abundant  in  the  Labyrinth  in  Mammoth  cave, 
bat  also  occvrred  in  other  localities  in  the  cave.  It  is  also  common  in 
Diamond  cave,  where  I  collected  it,  and  was  discovered  by  Mr.  Sanborn 
in  Poynter's  cave,  800  yards  from  daylight.  In  one  of  the  specimens 
^m  the  last-mentioned  cave,  the  antennae  were  rather  more  slender  than 
Qsaal. 

The  genus  Seoterpee,  and  its  single  species  copei,  appears  to  be  limited 
to  Mammoth  cave  and  the  others  near,  in  apparently  the  same  system  of 
Caves.  It  was  erroneously  reported  by  me  to  occur  in  Weyer's  and  the 
liuray  caves,  as  the  specimens  collected  belong  to  Zygonopus  whitei, 
Without  doubt  the  genus  is  a  modified  Trichopetalum,  which  has  become 
longer  and  slenderer  in  body,  with  longer  legs  and  antennae  as  well  as 
%«teB  ;  whether  it  is  a  descendant  of  Trichopetalum  lunatum  or  not  is  un- 
certain ;  it  may  have  descended  from  a  different  species  ;  but  there  seems 
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to  be  no  resBooable  doubt  but  that  it  U  a  modified  form  of  a  small  baXry 
Ljslopetaloid  fona,  niib  aDleDoie  exactly  like  tboBtJ  of  Trichopctolum. 

Ztoosopdb  Ryder. 
Zt/amopug  Kyder,  Proc.  U.  S.  Nat.  Mus..  ill,  527.  Feb.  16.  1881. 

Body  nitber  alenderer  tban  !n  Scoturpes.  Tlie  head  differs  from  E 
terpes  in  being  much  narrownr  and  higher,  the  swollen  sldee  or  g 
being  much  Iobb  Bwollen  ;  Ihe  vertex  is  awollen  ;  llie  front  as  brood  M  long 
with  the  upper  edge  a  little  hollowed,  but  quite  diatiact  from  the  v 
Itself.  The  eyes  entirely  vanting,  as  la  Bcoierpes.  Tlie  antennae  an 
rather  thicli,  and  In  this  respect  approach  Scotcrpes,  but  the  slxtb  a,nd 
seTenth  Joints  are  much  louger.  and  r&ther  more  setose  ;  the  sixth  joint  b 
about  two-thirda  as  thick  as  long,  and  the  last  (seventh)  joint  nearly  twieo 
as  long  OS  thiclt.  The  aides  of  the  segments  are  swollen  subdorsally  as  111 
Bcoterpee,  and  the  actiferoua  tubercles  are  arranged  aa  in  that  genus,  bill 
the  aetie  are  eborter ;  tlie  lower  posterior  edges  of  the  arlhromeres  belov 
the  shoulder  or  bump  Is  chased  obliquely  with  fine  impressed  linea.  Thi 
feet  are  less  In  number  than  In  Scolerpes.  The  diagnostic  characters  of  thi 
genus  lie  in  Ihe  remarkably  swollen  aliib  pair  of  feet  of  the  male,  in  whtdl 
the  second  joint  Is  rather  thick,  while  the  third  joint  is  long,  and  with  ths 
fourth  joint  remarkably  swollen,  with  a  aeries  of  about  nine  oblique  to- 
tractor  muscles  diverging  from  the  prazlmal  end  of  the  tnrminal  jolu^ 
which  Is  long  and  slender  and  straight,  with  a  wp|l-deve loped  claw.  Th« 
seventh  pair  of  the  male  are  of  the  normal  form.  Tlie  rudimentary  or 
eighth  pair  are  like  those  of  Trichopetalum,  the  second  (terminal)  joint 
not  ending  in  a  cl  iw,  thus  diSering  from  those  ol  Bcotarpes.  The  malfl. 
geniial  armature  ia  entirely  unlike  that  of  Scoterpes.  though  it  is  rudimea' 
taiy  and  minute;  the  outer  laminaconsistsof  abaaalsublriangular  portion, 
ending  in  a  long  slender  curved  spine,  beneath  which  la  a  stouter  spine, 
shorter  and  less  curved  ;  a  minute  median  setose  lamina  Is  present,  while 
the  inner  lamina  is  a  weak,  slender  setoae  fllaraenlary  outgrowth. 

Mr.  Ryder's  generic  characters  are  stated  very  briefly,  as  fallows: 
"  3iilh  pair  of  legs  very  robust,  and  with  the  third  join!  greatly  swollen." 
The  generic  characters  are  not  contrasted  with  those  of  Scoterpes. 

This  genus  diflers  from  Scoterpes  in  the  remarkably  swollen,  clasping 
^th  pair  of  legs,  and  in  the  male  genital  armature,  while  either  sex  dif- 
fers from  Scoterpes  in  the  much  narrower  head,  and  longer  sixth  and 
seventh  antenna!  joints. 

Ztoonopus  whitbi  Ryder. 
Spirl>»trep^one'>pei  Pack.,  Amer.  Nat.,  xv,  331,  March,  1881. 
Zggonoput  whilH  Ryder,  Proc.  U.  3.  Nat.  Mus.,  iii,  p.  627,  Feb.  18,  188L 

Eight  (},  10$.  Body  white,  long  and  slender,  number  of  sugmenU  83. 
Head  with  scattered,  fine  aetee  ;  anlennte  with  Ihe  second  joint  not  quite 
one-half  as  long  as  the  third,  which  about  equals  the  filth  in  length,  both 
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being  rather  long ;  the  sixth  is  thick,  barrel-shaped,  not  quite  one-half  as 
long  as  the  fifth,  bat  scarcely  thicker ;  the  seventh  Joint  is  unusually  long, 
a  little  more  than  three-fourths  as  long  as  the  sixth  Joint ;  the  end  thick 
and  well  rounded,  with  the  usual  tactile  large  flattened  setae ;  the  3~7th 
joints  with  long  dense  set®,  a  few  in  the  end  of  Joint  5  longer  than  any  on 
Joints  6  and  7.  Tlie  setae  on  the  body  arise  from  tubercles  arranged  as 
usoal  in  a  scalene  triangle,  and  the  setae  themselves  are  half  as  long  as  the 
body  is  thick ;  they  are  considerably  shorter  and  finer  than  in  Scoterpes. 

The  number  of  pairs  of  legs  in  the  male  is  47  in  a  specimen  8*^  in  length, 
in  the  female  there  are  48  pairs.  The  sixth  pair  of  legs  of  the  male  are 
aomewliat  longer  and  much  swollen,  the  suture  between  joints  3  and  4  is 
▼ery  slight,  the  two  joints  together  forming  an  ovate  section  of  the  leg  a 
little  thicker  than  the  length  of  the  second  joint ;  terminal  joint  long  and 
■lender,  considerably  longer  than  joints  3  and  4  together.  The  2-Jointed 
eighth  rudimentary  pair  of  legs  are  longer  and  larger  than  in  Scoterpes 
eopei,  the  basal  joint  nearly  twice  as  long,  while  the  second  (terminal) 
joint  is  larger  and  swollen,  and  besides  being  larger,  ends  in  three  or  four 
flae  minute  setaa.  instead  of  a  short  claw,  as  in  Scoterpes.    Length  8°^. 

The  male  genital  armature  is  very  minute  and  rudimentary,  and  has 
already  been  described  in  a  general  way ;  with  but  one  species  as  yet 
known,  it  would  be  unsafe  to  assign  their  specific  characters.  The  two 
inner  laminae  are  quite  unequal  in  length  and  development,  and  the  armii- 
tore  in  general  shows  signs  of  degeneration,  as  though  the  species  had 
originated  fh>m  some  form  in  which  the  male  armature  was  more  com- 
pletely developed.  Nine  specimens  were  lound  by  us  in  New  Market 
and  Luray  caves,  and  about  twenty  in  Weyer's  cave,  Virginia;  Luray 
cave,  Virginia  (Dr.  C.  A.  White,  Ryder). 

This  species  in  size  and  general  appearance  would  be  easily  mistaken 
for  8eoterpe$  eapei,  which  we  at  first,  from  a  too  hasty  examination,  sup- 
posed it  to  be.  Mr.  Ryder's  excellent  description  characterizes  the  spe- 
cies, but  bis  figures  are  indifferent,  the  third  Joint  of  the  male  is  much 
more  swollen  in  our  specimens ;  and  the  normal  leg  (his  fig.  8)  is  drawn 
too  slender,  while  the  front  of  the  head  is  not  correctly  rendered.  In  our 
specimens  drops  of  a  yellowbh  secretion  were  attached  in  alcoholic  speci- 
mens to  the  base  of  many  of  the  setae,  indicating  the  presence  of  repugna- 
torial  glands,  thougji  no  pores  could  be  found.  On  breaking  the  body  in  two 
nearly  ripe  eggs  occurred  in  June ;  they  were  rounded,  oval ;  length 
about  }■■. 

NOTE  ON  THE  GENUS  CAMBALA  OP  THE  FAMILY  JULIDiE. 

Cambala  Gray. 

Jului  Say,  Joum.  Acad.  Nat.  Sc.  Phil.,  ii,  103,  1821. 

CambalaT,  E.  Gray,  Grifllth's  Cuvier's  An.  King,  xiv,  Insecta,  i,  pi.  185, 

fig.  8,  2a,  2b,  2c,  no  descr.,  1882. 
BeaHa  R,  Jones^  Todd's  Cyclop.  Anat.  Pbys.,  Art.  Myriopoda,  546. 
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Cambala  Oervais,  Newport,  Aauale  and  Mag.  Nwt.   lliat.,  liii,  30*1.  ISUi 

Aptures,  i".   187,  18*7. 
Spirobolut  (in  part)  Wood,  Mgr.  N.  Amer.,  213,  1805. 
OarrOata  Oopo,  Proc  Amer.  Philoa.  8oc,  si,  Xo.  82,  181, 

The  essential,  diagnostic  characutra  ol  tliis  genus  a: 
long  slender  body,  with  keeled  scutes  ;  while  the  : 
thick,  much  as  in  Spirobolus. 

The  body  consists  or 59  segments  -.  the  scutes  with  high  keel-like  ridg«4 
The  eyes  are  arranged  in  a  linear  row  of  ocelli,  forming  a  straight  linf 
dtuated  fur  behind  the  Insertiou  of  the  intenouj,  next  to  the  front  edg* 
of  the  first  segtuent.  The  rront  of  the  bead  is  somewhat  longer  Ih: 
broad ;  the  surface  full  and  convex  iia  in  Julus.  Antpnnie  are  stiort  a: 
unusually  thick,  mora  so  than  in  Jolna  or  Spirobolus ;  7-joiDtBd,  joint  2  ■ 
little  longer  and  thicker  than  3;  fourth  shorter  and  more  clavaUi  than 
third  ;  dfth  rather  Ihickerat  end  than  fourth,  but  of  about  thesnme  length; 
sixth  tliickor  than  any  of  the  other,  about  as  long  as  Qflh  ;  seventh  vtrf 
short,  round,  do  longer  than  broad.  The  feet  are  slender,  not  quite  « 
long  as  the  body  ta  thick.  On  the  fourth  lower  large  ridge  Is  a  whltltt 
microscopic  spot,  which  under  a  half  inch  objective  is  seen  to  be  a-shof| 
acute  tubercle  ;  these  are  8ay'9  "stigmata,"  but  they  occur  on  each  s 
ment,  and  are  doabtless  homologous  with  the  setiferous  tubercles  in  Tri- 
chopetaluni,  etc. 

The  only  speoies  known  has  been  mistaken  for  Lytiopetalum  lactariuat 
by  Newport,  Gray  and  Glcrvais,  heuce  the  synonymy  of  tlic  two  genen  b 
somewhat  confused.  Newport,  adopting  Mr.  T.  E.  Oray's  MS.  nunf 
Cambala,  was  the  first  to  characterize  the  genus,  remarking.  "I  have  d» 
rived  the  cbaraolers  of  this  genus  from  the  specimens  originally  sent  by  Sa] 
to  Dr.  Leaoh"  It  is  probable  that  Say  by  mistake  sent  an  example  of  h& 
Jutui  annulata  instead  of  a  L.  laetariu-TO.  as  the  two  species  would  he  easily 
confounded,  although  his  Jitl.ut  annulalu*  must  have  been  of  courai 
familiar  lo  him.    The  mistake  was  a  natural  o 


Cambau 


(Say)  Cope. 


Juhu  annulaiui  Say,  Journ.  Acad.  Nat.  Sc.  Phil.,  i1,  103.  1831. 

CatnbiiUi  laetaTiut  T.  E.  Gray,  Griffith's  Cuvier's  Animal  Kingdum,  pL 

135,  fig.  3,  3a,  2b.  2c.    Insecla  i.  Vol.  xiv,  Vol.  il.  T84,  1838. 
Cambala  I'lclaria  Newport.  Annals  and  Mag,  Nat.  Hist,,  xiiE,  200,  1844. 
Cambala  laelarita  Gervaia,  Ann.  8oc.  Entom.  France,  1844 

Apleres.  iv,  13T,  1847. 
Spirobolut  annulntiii  Wood,  Myr.  N.  Amor.  212.  186.1. 
Cambala  annulaU  Cope,  Proc.  Amcr.  Phil.  Soc.,  si.  Nit.  82,  181,  1869. 
Trans.  Amur.  Ent,  Hoc.,  lii,  06.  Hay.  1870. 
Body  very  long  but  blunt  at  the  end,  consisiing  of  ftdy-nine  segmeflts  bsr 
sides  the  head  :  eyescousislin^oachofsix  ocelli  arranged  in  a  stnight  |io 
The  first  segment  behind  the  head  is  smooth,  about  half  as  long  as  wide, 
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evenl J  convex,  considerabl j  broader  than  the  head ;  the  three  succeeding 
segments  are  of  about  the  same  length,  and  each  are  about  half  as  long  as 
the  fifth  and  succeeding  segments.  On  the  first  segment  are  about  ten  bead- 
like  tubercles  seen  from  above  ;  on  the  third  about  eight  longer  tubercles 
can  be  seen  from  above ;  on  the  fifth  and  succeeding  segments  there  are 
about  nine  dorsal  and  subdorsal  high,  prominent,  thick,  parallel  ridges,  be- 
coming sharp  behind.  On  the  middle^  segments  of  the  body  about  six 
sharp  ridges  with  broad  hollow  valleys  between  can  be  seen  from  above. 
These  are  mounted  on  each  side  lower  down  by  about  twelve  less  distinct 
ridges,  becoming  towards  the  lower  edge  of  the  scuta  less  and  less  convex 
and  distinct,  until  they  are  indicated  by  simple  impressed  lines.  There  are 
thus  about  thirty  ridges  in  all  on  each  scute.  The  segments  (arthromeres) 
are  short,  and  the  smooth  spaces  between  the  rigid  portions  are  very  short 
above.  The  color  of  the  body  is  horn-brown,  the  head,  feet  and  antenna 
pale  flesh-colored,  and  there  is  a  dark  median  spot  on  the  vertex  between 
the  eyes.    The  ridges  are  darker  than  the  rest  of  the  body.    Length  80*^. 

Little  Wyandotte  cave,  Indiana ;  and  Cave  of  Fountains  next  to  Weyer's 
cave,  Virginia  (Packard),  Zwingler*s  cave,  Carter's  cave,  Kentucky  (F.  G. 
Sanborn).  Spruce  Run  cave  in  the  Kanawha  river,  Qiles  Co.,  Ya.  (Cope>. 
One  of  the  most  abundant  of  the  Myriopoda  in  the  mountain  region  of 
Tennessee  and  North  Carolina  (Cope). 

This  species  is  not  unfrequently  found  in  caverns,  where  L,  laciariwm 
more  rarely  occurs.  This  well-marked  species  may  readily  be  distinguished 
from  LyBtopetalum  Ideta/rium  by  the  very  short,  thick  antennae,  linear  eyes, 
and  by  the  slenderer  body,  which,  however,  ends  much  more  obtusely. 
We  know  of  but  one  other  species  of  Julidse  with  the  eyes  arranged  in  a 
linear  series ;  this  is  the  Trachyjulua  ceyUmicui  Peters  of  Ceylon,  figured 
by  Humbert. 

The  cave  specimens  which  we  have  found  are  partially  bleached,  the  re- 
sult of  probably  a  limited  number  of  generations  in  the  darkness. 


On  the  Morphology  of  the  Myriopoda.    By  A.  8.  Packard,  Jr, 
{Read  hefore  the  American  Philoeophical  Society,  Jane  16,  1883.) 

The  following  notes  have  reference  to  the  hard  parts  especially  of  the 
diplopod  Myriopods : 

The  SmuL  In  the  Chilognaths,  Which  are  the  more  primitive  and  in 
some  respects  the  lowest  group  of  the  sub-class,  the  Pauropoda  excepted, 
the  structure  of  the  head  is  on  a  much  simpler  type  than  in  the  Chilopoda. 

The  epicranium  constitutes  the  larger  part  of  the  head  ;  it  may  be  re- 
garded as  the  homologue  of  that  of  hexapodous  insects.  Of  the  clypeus 
of  Hexapoda  there  is  apparently  no  true  homologue  in  Mynopods  ;  in  the 
Lysiopetalid  Chllognattis  there  is,  however,  an  interantennal  clypeal  re- 
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glon  slightly  differcniiatcd  from  Ihe  epiernnium  and  torming  the  ftont 
the  head.  Id  theChilopods  Ihereisnowell -marked  clypeiie ;  onlj  a  shorl,- 
narrow  Iraosrerse  preanlennal  clypoal  region  to  irhicb  the  labrum  li  at- 
tached. Meinext,  in  liis  valuable  and  palDa-takiDg  work  on  Mriiupodl 
designates  what  wc  here  call  Ibe  epicranium,  Ilie  latnma  erpkalica  ;  \ha 
division  sometimes  indicated  in  front  next  to  the  antennFe,  he  calls 
frontalit  dUtreta. 

The  labrum  in  lie  Chilognalhs  is  a  short,  but  broad,  Mlerile,  very 
BiBtent  in  lorm,  and  not  affording  family  or  generic  chanictera  ;  it  is  emai^ 
ginale  on  Ihe  fides,  with  a  deep  median  notch  ronlsining  three  £cnti 
leeth.  The  labrum  may  on  Ibe  whole  be  regarded  as  homologous  nil 
thai  of  Ibe  Bexnpoda.  but  is  very  broad  and  Is  immovable.  Very  diSei 
eut  !b  the  so  called  labrum  of  the  L'bilogDaths,  In  which  it  coneistg  of  Iw^ 
pftrlB.  a  central  portion  which  may  be  homologized  with  the  labrum  oftba 
Cbllognalbs,  but  is  narroner.  with  a  deep  broad  median  notch  at  the  bot- 
tom of  which  ia  a  central  atoul  loolh. 

In  Orya.  bnrbariea  Oerv.,  according  to  Meinert,  the  I&brum  has  a  n 
dlan  Butiire,  diridlng  it  into  two  pieces,  each  with  namerous  fine  teelh 
the  outer  edge. 

In  Dignathon  wieroeephalam  Lucas  (Melnert.  Tab.  II.  fig.  IS],  ftodifl 
OeophUiit  todnXi*  Bgs.  and  Meln..  Heineri  flgurea  and  describes  the  lab* 
rum  as  consisting  of  pitrt  media  and  two  partei  litleralrt,  distinctly  sepa- 
rated by  suture  ;  no  such  differentiation  ns  this  Is  known  to  us  as  occoT; 
Ting  in  the  laiirum  of  Hexapods. 

This  labrum  is  flnuked  on  each  side  by  it  transverse  iclerite,  mucli 
broader  than  long :  lliesc  pieces  may  he  called  tlie  epilabra  ;  lo  the  outa!| 
edge  of  each  is  attaclicd  the  cardo  of  the  so-called  mandible  (proffMnaJii)- 
What  we  have  for  brevity  called  the  epilabra  (tig,  1)  are  the  "liunintf 
fhlcientes  labri  "  of  Meinert.* 

The  sivcalled  mandibles  of  the  Myriopods  are  the  morphological  equiVRi 
lentB  of  those  of  insects,  but  structumlly  they  are  not  homologous  witli 
them,  but  rather  resemble  the  Iscinia  of  the  hexapodous  maxilla.  Fol 
this  reason  we  propose  the  term  proUnnala  {mnia,  mandible)  for  the 
dible  of  a  myriopod  ;  mala  would  be  preferable,  but  this  has  already  tee 
applied  by  Schiodte  to  the  luocr  lobes  of  the  uiucilla  of  certain  Colco] 

The  prolomala  consists  of  two  portions,  the  eardo  and  ilipri,  while  tbi 
hexapodous  mandible  is  invariably  composed  of  but  one  piece,  to  which 
the  muscles  are  directly  attached,  and  which  corresponds  to  the  stipes  of 
the  royriopodous  protomala.  The  stipes  instead  of  being  simply  toothed, 
or  with  a  plain  cutting  edge,  as  in  Hexupoda,  has,  in  the  Chilogoattis,  two 

•  M^rlapoda  Uuaael  Itnurlneunls,    tlldragtll  Mjr  In  pod  ernes  Morphotofl 
HyslemotlL.    V«d  Kr.  Melnert.  nt '■NaturliliiKirlaKTIdSHkrilt."  SB.iB..  SJOt»«n* 
ImvD,  Iffri.p.  ll».    See  Tab.  1,  ttg  <.    Melnert  statPS  that  the  lamlntB  fUlelMitM 
do  not  belong  lo  tlie  labrum  luclf.  and  ibat  the  form  or  these  pieces  vKrie« 
grMtty  acconllDB  to  the  upecleit 
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outer  tmequal  long  teeth  ;  and  within,  a  series  of  singular  processes  lilce 
stout  set®  edged  with  dense  spines  on  the  inner  side.  This  double  appa- 
ratus of  teeth  and  spinose  processes,  which  may  be  called  the  pectineUa, 
gives  the  stipes  a  decided  resemblance  to  that  of  the  hexapodous  maxilla* 
In  the  Chilopoda,  according  to  the  figures  and  description  of  Meinert^ 
there  is  a  greater  rariation  in  the  nature  of  the  pectinella  of  the  stipes. 
As  we  have  observed  in  the  protomala  of  Scolopendra  and  Lithobius, 
there  are  three  or  more  stout  teeth,  with  an  inner  series  of  spinulated 
slender  processes ;  but  in  several  genera  figured  by  Meinert,  as  Mesacan' 
thtu  aUnu  Mein.,  Seokoplanes  er(usipes  ,^och,  ChaUehelyne  wiumana 
Newp.,  OeopMltLB  iodaUi  Bgs.  and  Main.,  and  MecUtouphcdus  puncttfrom 
Newp.,  the  cutting  edge  is  provided  with  spinose  processes  alone. 

For  the  second  pair  of  mouth  appendages  of  the  Myriopoda  we  propose 
the  term  deutomala,  or  second  pair  of  jaws.  They  form  the  so-called 
labium  of  Savigny  and  later  authors.  In  the  Chilognaths  they  have  a  su- 
perficial resemblance  to  the  labium  of  winged  insects  ;  but  the  correspond- 
ing pair  of  appendages  in  Chilopoda  are  not  only  unlike  the  labium  of 
Hezapoda,  but  entirely  difierent  in  structure  from  the  homologous  parts 
in  Chilognaths.  The  "labium"  of  Newport,  or  first  maxillae  of  Meinert^ 
have  been  described  and  figured  by  those  authors,  to  whose  works  the 
reader  is  referred. 

The  following  remarks  apply  to  the  homologues  of  these  parts  in  the 
Chilognaths.  While  most  authors  designate  this  pair  of  appendages  as  the 
"labium,"  Meinert  more  correctly  calls  them  the  first  maxillae,  briefly 
in  the  Latin  abstract  of  his  "Danmark's  Chilognather"*  in  his  diagnosis  of 
the  order  describing  them  as  "  SUpiUs  maxUtares  appendicibus  instruct!, 
detecti ; "  but  in  his  description  of  Julus  referring  to  them  as  "  Lamina  la- 
bialis  parva,  stipites  labiales  modo  partim  sejungens." 

Meinert  also  describes  what  he  designates  as  a  third  pair  of  mouth-parts, 
or  IMum,  which  is  enclosed  by  the  second  pair,  behind  which  is  a  trian- 
gular plate  (lamina  labicUii)  which  he  regards  as  a  sternal  part,  correspond- 
ing to  the  mentum  of  insects.  He  then  adds :  "In  front  of  the  labium 
in  the  Polydesmidae  are  two  short  round  styles  (^stiU  linguales),  which  are 
toothed  at  the  end."  He  also  speaks  of  the  curved  piece  behind  the 
laminia  labialis,  which  he  designates  as  the  hj/post&ma  (see  our  fig.  2). 

It  should  be  observed  that  Savigny  states  that  the  labium  (l^vre  inf^ri- 
eure)  is  in  Julus  composed  of  what  he  designates  as  the  first  and  second 
maxillae  ;  his  second  maxillae  being  Meinert's  labium. 

It  seems  to  us  that  the  researches  of  Metschnikofff  on  the  embryology 
of  the  Chilognaths  (Strongylosoma,  Polydesmus  and  Julus)  leave  no 
doubt  that  these  myriopods  have  but  two  pairs  of  mouth-appendages, 
which  Metschnikoff  designates  as  mandibles  and  labium.  The  latter 
arises  as  *  pair  of  tubercles  or  buds,  at  first  of  exactly  the  form  of  the  man- 

•  Natarhistorisk  Tldsskrift  8  R.  5  B. 

t  Embryologle  der  doppeltfusdlgen  Myriapoden  (Chllognatha),  Von  Ellas 
Metaohnikoir.  Zeltschrift  for  Wissenschaft.  Zoologie,  xxlv,  253, 1874. 


PMkan).] 


200 


[j« 


diblca.  and  like  the  primitive  em'brjonic  innntli-BppeiidBges  of  any  irUui 
pod.  HeDce  Ibe  diflereutiKlions  of  parts  And  coalescence  of  the  two  limh 
while  closely  rescmhliDgthat  of  the  labium  or  second  masllliB  of  hoxapod 
really  occurmMyrioiwds  in  adtflercot  puirof  appendages,  i.  «.,  the  si 
instead  of  the  third  pair.  Hence  the  parts  called  labium  (many  authot 
in  Mf  riopods  are  really  homologous  with  the  llrst  maxillic  of  insects  :  m 
they  should,  to  prevent  mlsconccpiion,  receive  a  dlatinctive  name  (dent 
malffi).  With  the  aid,  then,  of  embryology  we  have  arrived  at  a  clear 
conception  of  the  homologies  of  the  second  pair  of  mouth-appendages  1 
the  Chilognaths,  It  forms  a  broad  flat  plate,  becoming  the  floor  of  0 
moulh.  and  forming  an  under  lip ;  it  is  differentiated  into  two  sets  of  bnt 
plates,  an  outer  and  inner  stipes ;  tbo  outer  stipes  (.tCipta  exterior)  beats  I 
the  free  edge  two  movable  toothed  appendages,  which  may  be  desEgaate 
as  the  inner  and  outer  malella.  The  inner  stipes  («ipM  inSerior),  t 
united  firmly,  and  are  supported  behind  by  nbitt  Meinert  deaignate»  nstb 
lajnma  Uibinlir,  behind  which  is  a  curved,  broad  sclorile  called  by  Moind 
the  bypostoma  ;  a  rather  unfortunate  name,  as  it  has  been  used  by  Meigl 
and  Bouchi^  for  the  clypeua  of  Diptera.  DiffeTentiated  from  the  front  edj 
of  Uie  loner  sUpes,  isa  piece  usually  separated  by  suture,  which,  ai 
dersland  it,  is  the  ilUiit  Ungualii  of  Meincrt ;  it  \a  our  malulella,  A  media 
portion  of  the  deutomala  hika  been  apparently  overlooked  by  authors:  U 
our  labitUa  (Sg.  2),  and  corresponds  in  a  degree  to  the  lingiui  i 
heiapods:  it  is  a  minute  rounded  piece  situated  between  the  malulella 
In  JuluB  minute  and  single:  in  the  Lysiopetalidie  much  larger,  and  divide 
into  a  large  anterior,  aud  a  much  smaller  posterior  crescent-sbaped  pAll 
it  is  supported  by  two  long  cylindrical  divaricating  styles. 

It  thus  appears  that  the  bead  of  Cliilognalbs  beare  but  three  paita  of  tti 
peudages.  vii'..,the  antcnnie,  and  the  mouth 'appendages,  the  proto  at 
deutomalie.  Without  doubt  the  Chilognaths,  as  proved  by  their  embr; 
ology  and  morphology,  and  tlieirclose  relationship  with  the  Panropoda,  ll 
simplest  Hyriopods,  represent  the  primary  form  of  the  Myrlopods,  ythi 
the  Chilopodsare  a  secondary,  less  primitive  group,  Palicootology  appi 
rently  supports  this  view.  We  may  now  turn  to  the  structure  oftbe  li 
of  Chilopod  Myriopodn.  which  has  been  fully  described  by  Newport,*  i 
also  by  Meinert.) 

Having  already  briefly  described  the  morphology  of  the  cpicmninm  i 
aniennal  segment  of  Chilopods.  with  the  labrum  and  "  mandibles  " 
lomalw  ^  "true  niaxillic"  of  Newport),  which  ure  close  homologuesf 
those  ofdiplopodmyriopods,  we  may  next  lake  up  the  second  pair  of  m 
appendages,  which  are  the  morphological  equivalents  of  the  ao-imUed  I 
bium  of  Chilognaths,     These,  as  seen  in  Seolopendm.  are  very  difibn 

•Monograph  of  the  clnns  Myriopodn,  Order  ChtLopoda;  with  ObnbrvUlons  I 
tbe  leneral  arrBogemenl  of  the  Arllculata,  By  Qeorite  Metrimrl,  Trana.  Lla 
8nc..  itx,  p.  2S7. 

tHyrlaiwdn  Miiarol  HuuntenniK  Rliirns  til  MyrlnpcNlerneB  MorpUftlogt  < 
SyBlematlk  vod  Fr.  Melnerl,    Af  NHtarhlalurltk  TIdSskrtn,  S  R.  7  1)..  IStl. 
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from  the  so-called  under  lip  of  Chilognaths ;  thej  are  not  united,  and  are 
separate,  cylindrical,  fleshy,  5-jointed  appendages,  hut  as  Newport  states 
"  connected  transversely  at  their  base  with  a  pair  of  soft  appendages  (c,  e). 
that  are  situated  between  them,  and  which,  as  I  have  already  stated,  I  re- 
gard as  the  proper  lingua^  as  they  form  the  floor  of  the  entrance  to  the 
pharynx."  These  5-Jointed  appendages  are  Mr.  Newport's  '*  maxillary 
palpi;"  hia  true  maxillsB  being  the  homologues  of  the  "mandibles"  of 
Chilognaths. 

The  portion  of  the  head  ot  Scolopehdra  and  other  Chilopods,  thus  far 
considered,  together  with  the  antennae  and  proto  and  deutomalee,  we  con- 
sider as  homologous  with  the  entire  head  of  Chilognaths  ;  the  basilar  seg- 
ment of  Newport,  and  the  two  pairs  of  head-appendages  have  no  homo- 
logues in  the  head  of  Chilognaths.  They  are  rather  analogous  to  the 
maxillipedes  of  Crustacea,  and  nothing  like  them,  speaking  morphologi- 
cally, exist  in  other  Tracheata.  We  therefore  propose  the  term  malipedes 
(nuUOf  jaw  ;  pet,  foot,  or  jaw-feet)  for  the  fourth  and  fifth  pair  of  cephalic 
appendages  of  Chilopoda.  At  the  same  time  it  is  easy  to  see  that  they  are 
modified  feet ;  especially  when  we  examine  the  last  pair  in  Scolopendra, 
which  are  attached  to  a  true  sternite,  and  see  that  they  are  directly  homo- 
logous with  the  feet  and  sternite  of  the  same  animal. 

The  first  pair  of  malipedcs  are  the  "labium  and  palpi"  of  Newport ; 
the  "  first  auxiliary  lip"  of  Savigny.  They,  however,  bear  little  resem- 
blance to  an  insect's  labium  and  labial  palpi.  They  are  separate,  not  coa- 
lescing in  the  middle  as  in  the  labium  of  Hexapods.  The  so-called  labial 
palpi  are  4-jointed,  with  an  accessory  plate.  They  arise  directly  in  front 
of  the  "basilar  segment"  of  Newport,  but  appear  to  have  in  adult  life  no 
tergite  of  their  own.* 

The  second  paif  of  malipedes  or  last  pair  of  mouth -appendages,  are  the 
poison  fangs ;  they  are  the  "  second  auxiliary  lip"  of  Savigny  ;  the  "man- 
dibles or  foot-Jaws"  of  Newport  and  subsequent  authors.  The  dorsal  plate, 
or  what  may  be  called  the  second  maXipedal  tergite  is  the  "  basilar  and  sub- 
basilar  plate"  of  Newport. 

As  to  the  number  of  segments  in  the  head  of  Chilognaths,  both  mor- 
phology and  embryology  prove  that  there  are  but  three  ;  in  the  Chilopoda 
five.  Newport's  observation  on  the  young  recently  hatched  Oeophilus 
(his  PI.  xxxiii,  fig.  8),  shows  that  the  sub-basilar  plate  is  the  tergum  or 
scute  of  the  fifth  segment;  and  the  basilar  plate  Is  consequently  the 
tergum  of  the  fourth  segment,  or  second  malipedal  segment.  The  ster- 
nite of  the  sub-basilar  plate  is  usually  a  very  large  plate,  deeply  in- 
dented in  front  in  the  middle,  with  teeth  on  each  side,  and  forms  the  "la- 
bium" of  Newport.  It  may  for  convenience  in  descriptive  zoology  be 
termed  the  "  pseudolabium. " 

*  Balfour  also  states,  as  we  find  after  writing  the  above,  that  the  basilar  plate 
\m  really  the  segment  of  the  poison  claws,  and  may  fuse  more  or  less  completely 
^rith  the  segment  In  front  and  behind  It,  and  the  latter  is  sometimes  without  a 
pair  of  appendages  (Llthoblus,  Scutigera)  Ccmp.  Embryology,  1,  p.  225. 
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Ab  embryoIagicAl  procra  of  our  morphologicBl  views  may  be  taken 
admirable  rcHearchcs  of  Metschnikof!*  oa  the  derclopmeiit  of  GcophHa 
His  Taf.  XX.  fig.  4.  shows  plainly  the  tour  pairs  of  mouth -appendages  t 
hiod  the  sDlennx,  the  latter  dereloped  as  In  Hcxnpods  from  the  pi 
phalic  lobes.  HIb  flg.  !5  shows  that  the  pleurura  and  lergum  of  two  p 
rior  (or  fourth  and  fiflli)  cephalic  arlhromeres,  with  their  appeDdagpes,  i 
the  primitive  scuta  of  the  proto  and  dentomalar  arthromeres  which  at  d 
period  have  coalesced,  and  are  tntimatelj  uoiled  with  the  procepballc  loM 
Ilts  flg.  18  shows  that  at  a  later  pe'.iod  the  primitive  scuta  dI  tba  (onl 
cephalic  segmeot  bus  disappeared,  or  at  least  Is  merged  into  th 
primiLive  sciUa  or  sub-baailar  plate  of  the  adult.  An  examin*tioii  > 
MeiBchnikoff"s  paper  will  prove  conclusively  tbat  Newport's  view*  I 
to  the  sub-segmcnU  of  the  cbilopoda  are  not  well  foooded  in  natar 
that  they  are  merely  for  the  most  part  simply  adult  superficial  markin| 

The  following  table  will  serve  to  indicate,  in  a  couipaMtire  way,  tl 
number  of  arlhromeres  in  the  bead  of  the  three  Bnb-classes  of  TiachM 
arthropods,  their  corresponding  appendages,  and  tbe  more  fmporUint  ■; 
onyms : 


Eenpoda. 

MyrlopwiR. 

,o1!SS3Sa 

(Preoral) 

(POSlOTOl) 

Antenna. 
Mand.tbula. 

lit  Maillln. 

2d  M  axil  tic. 

W«i.tl»g.t 
Cliellcera.: 
Mandibles.) 

(Pedlpnlpl. 

tst  pair  of  bm- 

2d    pair  of  bffi- 
uopods. 

M  pnlr  or  bn- 
nnpodn. 

(liitaUiltlieBa- 

,.1'sau.. 

Ut     AuxlllHrr 

tip.  Boviany.l 

let  pair  or  Pedes 

Anlennn. 

DomSm»i«B. 

llAblam.) 

adpalroTPed) 
9dpalrorP«4 

UpalroTPed 

,1    ■■     .. 

Ist  pnlr  of  b>e- 

Oeiitrat  Morphology  of  lAe  Body.  The  well-known  researches  of  Nal 
port  on  the  development  of  Julus.  and  the  einbryological  studies  of  ) 
schnikoff  already  referred  lo,  show  that  the  larva  of  Julus  and  olherdlpl 
pod  myrlopods  is  hatched  with  hut  three  pairs  of  feet.  In  Julut  torrMtf 
as  staled  by  Newport,  the  3d  body-segment  is  apodous ;  the  Ist,  Sd  a 
4lb  segments  beliind  Ihe  head  bearing  feet.  The  number  of  Iwdy-segmci 
are  at  first  9;  the  new  segmenls  appearing  six  at  a  time.     In  Slroa| 

•  Embryologlschea.  Uber  Oeoptillui.  Von  Ellns  MctsabnlkofT  Zeltsobrlfl  { 
WliRensclittn.  ZoAlogtn,  xiv,  p.  sis,  ISTii. 

t  Bittfoiir  alatmi  Lbat  the  laL  pair  of  cephalio  apppepdnKes  nre  wantic 
the  fact  shown  by  hlBFlR.  300  C,D,  that  the  ■UiniodEPiim  at  tlrsl  lies  betw 
proaephallo  lobes,  and  tbat  the  latter  do  not  even  bear  appcndoites  appoatra 


if  ReprodnclloD  n 


s  Myrlop 
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lofioma,  according  to  Metschnikofi,  the  larva  has  eight  segments  behind 
the  head,  the  second  segment  footless  ;  in  Polydesmus  there  are  but  seven 
body-segments,  the  second  apparently  being  apodous,  though  it  is  difficult 
to  determine  with  certainty  from  the  drawing  which  of  the  three  first 
segments  is  apodoos. 

In  two  embryos  of  JuIub  multiitnatui  Walsh  ?  l^indly  communicated  to 
us  by  Prof.  Riley,  and  which  he  assures  us  were  freshly  hatched  right  from 
the  egg,  the  larvas  are  much  more  advanced  than  in  the  freshly-hatched 
larrs  referred  to ;  still  the  second  body -segment  is  footless  instead  of  the  third; 
but  there  are  seventeen  segments,  the  1st,  3d  and  4th  each  bearing  a  sin- 
gle pair  of  legs ;  the  5th-10th  segments  each  bearing  two  pairs  of  legs. 
In  one  of  the  three  specimens,  which  was  apparently  a  little  longer  out  of 
the  egg  than  the  two  others,  there  were  five  penultimate  short  secondary 
segments  (llth-15th)  on  which  there  were  rudiments  apparently  of  but  a 
nngle  pair  of  legs  to  each  segment,  whereas  Newport  states  that  two  pairs 
bad  out  firom  each  segment,  and  while  in  Julus  terrestris  the  new  segments 
arise  in  sixes,  in  our  species  they  arise  in  fives.  In  adult  life  a  single  pair 
of  limbs  arises  from  the  second  segment,  and  the  first  three  segments  each 
have  but  one  pair  of  legs,  the  fourth  having  two  as  in  the  fifth  and  fol- 
lowing segments. 

It  thus  appears  that  the  larval  diplopod  Myriopod  is  a  six-footed  Trach- 
eate,  though  neither  its  mouth-parts  nor  primary  legs  are-directly  homolo- 
gous with  those  of  the  Hexapodous  insects. 

Looking  at  the  embryo  diplopod  Myriopod  from  a  deductive  or  specula- 
tive point  of  view,  it  doubtless  represents  or  is  nearly  allied  to  what  was 
the  primitive  myriopodous  type,  a  Tracheate,  with  a  cylindrical  body, 
whose  bead,  clearly  separated  from  the  hind  body,  was  composed  of  three 
cephalic  segments,  one  pair  of  antennse,  succeeded  by  two  postoral  arthro- 
meres,  the  protomalal  and  deutomalal  arthromeres  ;  while  the  hind  body 
consisted  of  as  few  as  seven  arthromeres,  whose  scuta  nearly  met  beneath, 
with  three  pairs  of  six-Jointed  legs  distributed  among  the  first  four  seg- 
ments. It  is  evident  that  the  form  represented  by  the  adult  is  a  secondary 
later  product,  and  arose  by  adaptation  to  its  present  form.  The  embryo 
OeophOus,  the  only  Chllopod  whose  embryology  has  been  studied,  leaves 
the  egg  in  the  form  of  the  adult ;  it  has,  unlike  the  diplopods,  no  meta- 
morphosis.   Its  embryological  history  is  condensed,  abbreviated. 

Bat  in  examining  Metschnikofi's  sketches,  primitive  Chilognath  charac- 
texs  assert  themselves ;  the  body  of  the  embryo  shortly  before  hatching  is 
cylindrical ;  the  sternal  region  is  much  narrower  than  in  the  adult,  hence 
the  insertion  of  the  feet  are  nearer  together,  while  the  first  six  pairs  of  ap- 
pendages (the  sixth  apparently  the  first  pair  of  feet  of  the  adult)  are  indi- 
cated before  the  hinder  ones.  These  features  indicate  that  the  Chilopoda 
probftbly  arose  from  a  diplopod  or  diplopod-like  ancestor,  with  a  cylindri- 
cal body,  narrow  stemites  and  with  three  pairs  of  legs,  which  represent 
those  of  the  larval  Chilognaths,  the  two  anterior  becoming  the  two  pairs  of 
malipedes  of  the  present  Chilopoda.    Thus  the  first  six  api>endages  of  the 
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embryo  Gkophilus  correspond  to  the  antennae,  two  pairs  of  moath-paiti 
and  three  pairs  of  legs  of  the  larval  Julus. 

The  phenomenon  of  two  pairs  of  limbs  to  a  segment,  so  uniqae  in  Tie- 
cheata,  may  be  explained  by  reference  to  the  Phyllopoda  among  the 
Branchiata.  The  parallel  is  quite  exact.  The  larv»  in  both  groups  haie 
but  a  single  pair  of  appendages  to  a  segment ;  the  acquisition  of  a  seoond 
pair  in  the  diplopods  is  clearly  enough  a  secondary  character,  and  perhi^w 
necessary  in  locomotion  in  a  cylindrical  body  with  no  sterna.* 

The  larvaUul us  and  the  ancestral  Chilognaths  were  hexapod  Tracheata, 
but  sufficiently  different  to  indicate  plainly  that  the  Myricpods  branched 
off  from  a  much  more  primitive  form  than  the  Scolopendrella-like  hexapod 
ancestor,  and  which  form  somewhat  agrees  with  our  hypothetical  lepti- 
form  ancestor  of  all  Tracheata. 

The  Myriopods  also  differ  from  Hexapoda  in  that  the  genital  armatare 
of  the  male  (the  females  have  nothing  corresponding  to  the  oripoaitor  of 
Hexai>oda)  is  not  homologous  with  that  of  true  insects  ;  moreover,  the 
armature  is  not  homologous  with  the  limbs  or  Jointed  appendages  of  the 
myriopodous  body.  On  the  contrary,  the  apparatus  of  hooks  arises  from 
the  sternum  of  the  sixth  segment,  between,  but  a  little  in  advance  of  the 
origin  of  the  eighth  pair  of  legs.  It  should  be  observed  that  the  legs  in 
Myriopods  are  outgrowths  between  the  tergites  and  sternites,  there  being 
no  pleuritcR  dtflerentiated.  and  in  this  Important  point  also,  the  myrlopodi 
are  quite  unlike  the  Hexapodous  Tracheates. 

Affinity  and  systematic  position  of  th^  Pauropoda,  The  nearest  living 
forms  which  approaches  the  larval  Diplopod  are  Pauropus  and  Eury- 
pauropus.  These  organisms  are  practically  primitive  diplopods.  Looking 
at  the  lowest  Chilognath,  Polyxcnus,  and  comparing  Pauropus  with  it,  it 
will  be  seen  that  the  latter  scarcely  differs  fi-om  it  ordinally.  Pauropus 
has  a  head  with  a  pair  of  antenna;  and  two  pair  of  mouth-appendages, 
The  antennte  are  quite  unlike  any  other  myriopods,  being  5-Jointed  and 
bifurcate,  somewhat  as  in  certain  Coleopterous  larvae  ;  the  peculiar  sense- 
filaments  may  be  the  homologues  of  the  flattened  sense-set4e  at  the  end  of 
the  antenna*  of  Diplopod  Myriopods. 

The  "mandibles"  are  rudimentary,  very  simple,  and  are  scarcely  more 
like  Chilopod  than  diplopod  protomalo; ;  there  is  a  second  pair  of  append- 
ages which,  as  Lubbock  states,  are  "minute  and  conical;"  they  bear  a 
closer  resemblance  in  position  and  geneml  appearance  to  the  "under  Up  *' 
of  Chilognaths,  especially  the  under  lip  of  Siphonophora ;  in  fact,  the 

*  It  iR  plain  that,  as  Balfour  suggests.  Comparative  Etnbryoloufy  p.  824,  the 
double  8CKmonts  have  not  oriKinatcd  from  a  fusion  of  two  primitively  distinct 
KeKinontK.  There  is,  however,  a  misconception  aH  to  ttie  nature  of  the  **  double 
Hegnients."  They  are  not  8o  in  fact.  Tlio  RcuteK  arc  Hingle,  undivided,  but  the 
ventral  region  is  alone  imperfectly  double,  bearing  two  pairs  of  append- 
ages. Just  as  shmle  segments  of  Apodida^  may  bear  from  2-6  appendages:  the 
din'ercntiation  Is  confined  to  the  ventral  llnib-bearing  region  and  limbs  alone; 
the  tlorsal  part  of  the  Hcgment  does  not  share  in  th«  process. 
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mouth-appendages  of  Pauropus  are  much  nearer  the  normal  type  of  those 
of  the  true  Chilognaths  than  the  degraded  mouth-organs  of  the  Sugentia. 

The  hod  J  of  Pauropus  is  cylindrical,  the  scutes  are  as  much  like  those  of 
Polyxenus  as  those  of  the  Cliilopods ;  the  number  of  body  segments  is 
seren,  the  same  as  in  the  larvee  of  certain  Diplopods  ;  the  feet  are  Gjointed 
as  in  Diplopods,  and  there  are  nine  pairs,  six  pairs  to  the  four  penultimate 
segments.  The  three  anterior  pairs  are  developed  from  two  segments. 
«*.  e.,  arise  from  the  ventral  and  lateral  sclerites  corresponding  to  two 
scutes.  This  fact  should  not,  we  venture  to  suggest,  exclude  them  from 
the  Chilognaths,  as  there  is  a  considerable  irregularity  in  the  positions  of 
the  three  pairs  of  anterior  feet  in  larval  Chilognaths.  The  terminal  body- 
segment  is  much  as  in  Chilognaths.  When  we  examine  the  larva  of  Pau-. 
ropus,  we  find  a  strong  resemblance  to  the  larval  hexapodous  Chilognaths. 
Hence  we  scarcely  see  good  grounds  for  placing  Pauropus  in  a  distinct 
order  from  Chilognaths.  Their  distinctive  characters,  and  they  are  im- 
portant ones,  are  we  submit,  only  of  subordinate  value,  and  we  should 
therefore  place  the  Pauropoda  as  the  second  sub  order  of  Chilognaths, 
throwing  all  the  genuine  Chilognaths  into  a  first  sub-order. 

Turning  to  Eury pauropus,  we  find  that  this  singular  form  is  in  a  degree 
a  connecting  link  between  Pauropus  and  Polyxenus ;  the  head  has  much 
the  same  shape,  the  antenna)  being  inserted  beneath  far  back  fVom  the 
front  edge  of  the  broad  top ;  the  legs  are  much  the  same  shape,  and  more 
truly  diplopod  than  in  Pauropus,  as  they  are  arranged  nearly  in  two  pairs 
to  a  segment ;  there  are  six  segments,  four  of  them  bearing  legs,  there 
being  nine  pairs  of  legs  to  four  scuta.  The  scutes  are  much  as  in  Polyx- 
enus, spreading  out  flat  on  the  sides,  the  animal  being  elliptical  oblong, 
broad  and  flat.  There  are  no  true  sternites  like  those  of  Chilopods,  and 
though  the  feet  are  inserted  wider  apart,  the  entire  structure  of  the  soft, 
membranous  sternal  region  is  much  as  in  Polyxenus.  We  therefore  feel 
warranted,  although  originally  accepting  the  ordinal  rank  of  the  Pauropoda, 
assigned  them  by  Sir  John  Lubbock,  in  regarding  them  as  Chilognaths, 
with  aberrant  features  which  would  throw  them  into  a  suborder  of  the 
latter  group. 

Tks  Syitemaiic  Position  of  Scolopendrella.  This  singular  form  is  usually 
regarded  as  a  Myriopod,  while  Mr.  Kyder  refers  it  to  a  distinct  order, 
Sifmphyla.  We  have  already*  given  our  reasons  for  the  view  that  it 
is  a  Thysanuran,t  with  only  superficial  resemblances  to  the  Chllopod 
M jriopods.  Our  fresh  studies  on  the  latter  confirm  our  opinion  that 
the  Scolopendrella  is  a  hexapod.  The  mandibles  and  maxillte,  the 
former  especially,  are  like  those  of  the  Thysanura,  rather  than  the  myrio- 
podF,  not  being  divided  into  two  parts  (stipes  and  cardo).  It  seems  to  us 
that  Scolopendrella  with  its  numerous  postcephalic  legs  may  fulfill  the 

•Amertoan  Naturalist,  xv,  698,  Sept.  188! . 

fCompare  the  excellent  flsures  of  the  mouth-parts  of  Scolopendrella  in  Dr.  I. 
Mohr,  Die  Mundthelle  in  Scolopendrella  uad  Polyzonium,  lOer  Jahresbericht 
aber  das  DeatMhe  Staats  Qymnasium  in  Prag-Altstadt,  1881-2.    Prag.  1682. 
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phylogenic  requirements  of  the  early  embryo  of  Ueinpoda  and  Araclm! 
in  which  there  are  a  number  of  embryonic  jirimitive  abdominal  appef 
ages.    Thus  It  preceded  Campodea  aa  a  stem-fonn. 

Beneaiogg  iff  tht  Mgriopoda.  TLe  pseud O'beiapodo as  larriil  forma 
Chilognatba,  including  the  Pauropoda  aniJ  the  early  germ  ot  the  Chilopa 
CQ«opbilus),  indicate  that  Ihe  raanylegged  adulis  were  derived  from  wl 
we  have  called  a  Leptua-form  ancestor.  Our  present  knowledge  of  | 
embryology  of  the  Hyriopoda  shows  that  unlike  the  Antcbnida  and  He] 
poda  the  embryo  is  not  provided  witli  primitive,  transitory  legs.  Till 
seems  then  no  direct  proof  that  the  Myriopoda  had  an  origin  common  wi 
ttiat  of  insectH  and  arachnida,  from  a  Scolopendrella-iike,  and  perhaps  ■{ 
earlier  PeripatUB-like  ancestor;  but  from  a  six -legged  form,  which,  howeTi 
may  have  been  derived  from  some  worm-like  ancestor.  The  Leptuf 
larva  of  Myriopoda,  wiiL  their  three  paire  of  cephalic  appendages  and  i 
legs,  may.  then,  be  the  genealogical  equivalent  of  thesiii'legged  Naupl 
of  Craalaoea ;  which  type  is  generally  believed  to  have  originated  tt^ 

A  genealogical  tree  at  the  Myriopoda  would  then  be  simply  1 
branches,  one  representing  tlie  diplnpod  and  the  other  the  single  pal 
type  (Chllopoda),  both  originating  from  a  Leptus-Iike  sii-fooled  ancea 
(>.  «,.  with  three  pairs  of  cephalic  and  three  pairs  of  poslcephalic  appen 
ages). 

Dr.  Erich  HsAse  in  his  "  Beitrag  sur  Pliyiogenie  und  Onlogenie 
ChUopoden  "  publishes  a  ''starambaum  der  Protochilopoden."  He  pi 
poses  a  hypothetical  group.  Protosym phyla,  from  which  llie  Symphjl 
Thysanura  and  Chilopoda  have  orLginated.  But,  as  we  have  seen,  this  vl( 
is  based  on  mistaken  views  as  to  the  relations  of  the  Chllopoda  to  Ihe  d 
lopod  Myriopods,  and  of  the  homologies  of  Myrlopods  with  insects.  As  1 
have  seen,  the  Chilopods  must  have  originated  from  a  Chilognaihons  stod 
or  at  least  from  a  branch  which  arose  from  Pauropus-like  forms,  and  f 
Tliysanura.  with  Scolopeudrella.  must  have  arisen  from  a  separate  n 
branch,  which  led  to  the  Hexapodoos  branch  of  the  Arthropod  genealoi 
cal  tree. 

For  the  reason  stated,  also,  we  should  disagree  with  the  views  of  HaecS 
(Maturliche  Scbopfungsgeichlchte,  ISTO.  2d  edit.)  that  the  Diplopod  \ 
riopods  were  derived  from  the  Chilopoda.  In  the  English  tranaactll 
(lS76},be  remarks.  "  But  these  animals  also  originally  developed  out  ot 
six-legged  form  of  Tracheata.  as  is  distinctly  proved  by  the  individual  d 
velopment  of  the  milli[>ede  in  Ihe  egg-  Their  embryos  have  at  first  od 
three  paiis  of  legs,  like  genuine  insects,  and  only  at  a  later  period  do  tl 
posterior  pairs  of  legs  bud,  one  by  one,  from  the  growing  rings  of  the  bind 
body,  Of  the  two  orders  of  Centipedes  •  »  •  »  the  round  ri 
fooUd  ones  (Diplopoda).  probably  did  not  develop  until  a  later  period  d 
of  the  older  fiat.  liitgU-fooUd  ones  (Chilopoda),  by  successive  pairs  ol  ri 
of  the  body  uniting  together.  Fossil  remains  of  the  Chilopoda  are  Dnt  a 
Uoned  in  the  Jura  period."  The  Chilognaths,  however,  as  shown  hy  Du 
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BOD,  Heek  anJ  Wortlien.  and  Intelj  by  Bcuddcr.  n 
buck  BB  Ibe  Cnrbouireroua  period  :  Ibe  Cliltopods 
lions  ;  perlinpB  not  i>]Uer  than  lUeTerliarj-  perioii,  sin 
lu*  pravin  is  a  doubl.fiil  form. 

In  this  conaeclion,  rofereace  sLould  be  made  lo  tke  singubir  ftHsll.  ] 
Iteocampo.  from  tbe  Carboniri^rnua  rormntioa  of  Illino'ia,  orisiaslly  < 
scribed  as  a  caterpillar -like  form  by  Meek  and  Wurthen, 
claimed  lo  be  a  Mjriopod  by  Mr.  Sciidder,*  who  proposes  for  the  Uy] 
tlietiL'al  groups,  of  wbicb  he  coDsldcrs  it  as  the  type,  tbe  aame.  Proton 
IjnaCha.  It  seuniB  to  us,  after  a  careful  readiog  of  Mr,  Scudder's  iirtfc 
that  this  obscure  fonsil  presents  no  features  really  peculiar  to  the  Hyf 
pods  :  but  tliat  there  are  aa  good  or  better  reasons  for  regarding  it  ai 
hairy  larva  of  some  Carboniferous  nauropterous  insect.  Mr.  Scudder  i 
Hcribea  it  subatsutially  thus  :  "  It  is  u  caterpillar  like,  segmented  creatui 
three  or  four  ceniimeiers  long,  composed  of  ten  similar  and  equal  ■ 
mentB,  besides  a  small  head  ;  each  of  the  Bcgmenla.  excepting  the  hoi 
bears  a  single  pair  of  stout,  clumsy.  BubfUBiform,  biuntiy-polnted  legs, 
long  OS  the  width  of  the  body,  and  apparently  composed  of  several  eql 
joints.  Each  segment  also  bears  four  cylindrical  but  spreading  bonol 
of  very  densely  packed,  Biifi.  slender,  bluntly  tipped,  rod-like  spinoc 
little  longer  than  the  legs.  The  bunches  are  sealed  on  mammiilK  » 
arranged  in  dorsoplcural  and  lateral  rows," 

We  do  not  recozniite  in  this  description  any  oharaoterB  of  a  niyriopodo 
nature;  on  the  contrary,  in  what  is  said  about  Iho  head,  "compoaedo: 
a  single  apparent  segment"  (p.  163),  and  of  the  legs  in  the  above  deocij 
tion.  and  again  on  p.  16S,  where  it  is  remarked  :  "The  legs  were  diSer« 
in  form  [from  modern  Chilopoda],  hut  their  poor  prL-servation  in  the  on 
specimen  in  which  they  hare  been  seen,  prevents  anything  more  than  tl 
mere  statement  of  the  following  ditFerence  :  while  the  legs  of  Cbilopn 
are  invariably  horny,  slender,  adapleil  to  wide  extension  and  npid  moi 
luent,  those  of  PalEEOCiintpa  are  fleahy,  or  at  besi  suhcoriaccoua, 
stout  and  conical,  certainly  Incapable  of  rapid  movement,  and  serrt 
mtber  as  props,"  the  autlior  appears  to  ba  describing  rather  a  oaterpilli 
like  form  than  a  Myriopod.  It  Brematous  that  the  larvwof  the  neuropil 
ous  P.marpidt,  with  Iheir  two-jointed  abdominal  prop-legs,  small  b« 
and  singularly  large  Bpinosc  spines,  arising  in  groups  from  a  tnhercia 
maramilln.  come  nearer  to  Palieocampa  than  any  Myrio|)od  with  whli 
science  is  at  present  acquainted.  Fur  these  reojuns.  and  while  the  nain 
of  these  fossils  is  so  problematical,  we  should  exclude  them,  us  r«ga 
the  Myriopods,  from  any  genealogical  cons  id  e  rations. 

We  have  also  attempted  lo  show  that  the  Archypolgjioda  f  are  a  BUl 

•The  Altlnltieii  nt  rnlirn(>iimpa Meek  and  Worthnu.ai  cvlUenoe ofUia ii 
dtverslty  oT  type  la  ihe  earllMt  known  Myrlopi 
Ainer  Joiini  .'(olccioe,  iilv.  No.  HI,  p.  Iltl.  9epl„  l")l 

t  Tlio  Bystemitic  Piwlllom  of  Iho  Aroblpolxpodn.  a  Uroup  of  PoSSlI 
pods.    Amer.  Nalurallst,  SI'S,  Murcli.  IWtS. 
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visiou  of  OUilognaths,  allied  not  remotely  to  the  LysiopetalidaB ;  or  at 
least  tliat  they  are  true  diplopod  Myriopods.  Hence  we  are  still  reduced 
for  our  materials  for  a  phylogeny  of  the  Myriopods  to  existing  orders,  Pau- 
ropus  being,  perhaps,  a  more  aberrant  and  stranger  type  than  any  fossil 
forms  yet  discovered. 

EXPLANATION  OP  THE  FIGURES. 

Fig.  1.  Head  of  Scolopendra,  seen  from  beneath,  showing  the  "mandible" 
(proiamdla)  with  itscardo  (card.)  and  stipes  («^),  also  the  labrum 
and  epilabrum. 

Fig.  3.  So-called  under  lip  or  deutomala  of  Beoterpes  eopei;  hyp.,  "  hypo- 
stoma ;"  lam,  lab.,  lamina  labialis ;  $tip,  «.,  stipes  exterior;  with 
the  maUUa  exUrior  (^mal.  e.)  and  malella  interior  (ml  i.)  ;  the 
ttipes  interior  (jUip,  i,),  with  its  malulella ;  and  the  labiella,  with 
its  stilus  i$m.). 

Fig.  3.  The  deutomala  of  Jidui  sp. ;  the  lettering  as  in  Fig.  2.  Author 
deL 


Stated  Meeting,  May  18,  1883, 

Present,  9  members. 

President,  Mr.  Fbaley,  in  the  Chair. 

Dr.  Heilprin,  a  newly-elected  member,  was  introduced  to 
the  presiding  officer,  and  took  his  seat. 

A  letter  requesting  a  renewal  of  correspondence  was  received 
from  the  Egyptian  Institute. 

Xietters  of  acknowledgment  were  received  from  the  Royal 
Societies  at  Amsterdam  and  Munich. 

Letters  of  envoy  were  received  from  the  Egyptian  Institute, 
azxd  the  Royal  Academy  at  Munich. 

liBtters  requesting  No.  95  from  the  Manchester  Literary  and 
^iiilosophical  Society,  April  26 ;  and  requesting  102, 103, 104, 
™"om  the  Philadelphia  College  of  Pharmacy,  April  20,  were 
^^^  and  referred. 

Donations  were  received  from  the  Egyptian  Institute ;  Cen- 
^^al  Observatory  at  St.  Petersburg;  Royal  Geological  Insti- 

PBOC.  AXXR.  FKIL08.  80C.  XXI.  114.  ^A-     PBIHTED  OCTOBEB  30,  1883. 
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tute  ftnd  Anthropological  Society  at  Vienna ;  Royal  Academy 
and  Observatory  at  Munich;  the  National  Verein,  at  Bonn; 
Soci6t6  de  Geographic  and  Bevue  Pohtique  at  Paris;  SociM 
de  G^ographie  Commerciale  at  Bordeaux ;  Boyal  Academies  at 
Modenaand  Bruxelles;  the  Geographical  and  Geological  So- 
cieties and  London  Nature ;  Literary  and  Historical  Society 
of  Quebec ;  Boston  Natural  History  Society ;  Prof.  0.  A 
Young;  Numismatic,  Antiquarian  and  Zoological  Societies, 
at  Philadelphia ;  the  Library  of  Congress,  Bureau  of  Educa- 
tion, Engineer  Department,  and  the  Philosophical  Society,  at 
Washington;  the  Chicago  Historical  Society;  and  the  Bra- 
zilian School  of  Mines. 

Photodynamic  Notes,  No.  VIII,  by  Pliny  Earle  Chase,  were 
read  by  title. 

A  note  on  the  relic  of  the  native  flora  of  Pennsylyania, 
surviving  in  Perry  county,  by  Professor  E.  W.  Claypole,  was 
read  by  the  Secretary,  and  specimens  of  the  plant,  Vaccinium 
brachycerum  Mich.,  were  exhibited. 

Minutes  of  the  last  meeting  of  the  Board  of  Officers  and 
Members  in  Council  were  read. 

Mr.  Fraley  reported  that,  after  conference  with  Dr.  Brinton, 
he  could  recommend  to  the  Society  to  accept  the  proposed 
gift.  On  motion,  the  recommendation  was  approved  and 
adopted.     (See  MS.  minutes.) 

Pending  nominations,  Nos.  985,  986,  and  new  nominations, 
Nos.  987  to  1004,  were  read. 

A  Committee  of  Five,  to  co-operate  with  other  Societies  in 
extending  an  invitation  to  the  A.  A.  F.  A.  S.  to  hold  their 
meeting  of  1884  at  Philadelphia,  was  appointed,  consisting  of 
Dr.  Brinton,  Dr.  Barker,  Mr.  Lesley,  Mr.  Henry  Phillips,  Jr^ 
and  Mr.  Wm.  M.  Davis.  On  motion  of  Dr.  Frazer,  the  Com- 
mittee was  requested  to  ascertain  if  measures  can  be  taken  to 
secure  the  fixing  of  a  date  for  the  meeting  of  the  Geological 
Congress  at  Berlin  such  as  would  permit  those  who  have  par- 
ticipated in  the  A.  A.  F.  A.  S.  meeting  to  be  present  at  the 
Congress. 

And  the  meeting  was  adjourned. 
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Stated  Meeting^  June  16,  188S. 

Present,  5  members. 

President,  Mr.  Pbalby,  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  the  Rojal 
Academy  at  Lisbon  (109,  110,  111),  and  Eojal  Academy  at 
Amsterdam  (109). 

Letters  of  envoy  were  received  from  the  Eoyal  Academy  at 
Lisbon,  June,  1882 ;  the  Museum  Teyler ;  the  Soci6t6  Holland- 
aise,  March  30 ;  the  Royal  Academy  at  Amsterdam,  March  1 ; 
and  the  Surgeon  GeneraVs  Office,  Washington,  June  6. 

Letters  from  M.  J.  Vidal,  at  Cairo ;  M.  Gaston  Plant6, 
Paris;  Dr.  A.  S.  Packard,  Jr.,  Providence,  R.  I.;  Edmund 
Goldsmid,  of  Edinburgh ;  and  Mr.  A.  R.  Grote,  of  Buflfalo, 
were  read. 

Donations  for  the  Library  were  received  from  the  Acade- 
mies at  Amsterdam  and  Rome ;  the  Societies  at  Salem,  Boston 
and  Worcester ;   the  Trigonometrical  Survey  of  India ;  the 
Holland  Society,  and  Museum  Teyler;    Dr.  G.  D.  E.  Weyer, 
of  Kiel ;  the  Geographical  Societies  at  Paris  and  Bordeaux ; 
Revue  Politique,  and  Ecole  des  Mines;  British  Association, 
Victoria  Institute,  Royal  Astronomical,  and  Antiquarian  Socie- 
ties and  London  Nature ;  Canadian  Institute ;  Cambridge  Mu- 
seum; Medical  Journal;   New  York  Observatory;   Rutger^s 
College;    Franklin  Institute,   Historical  Society,   College  of 
Pharmacy,   H.  Phillips,  Jr.,  and  Dr.  P.  Frazer;   American 
Chemical  Journal;  Smithsonian  Institution,  National  Muse- 
um, Engineers'  Department,  Bureau  of  Education  and  Fish. 
Commission;  Wabash  College;  Medical  Journal,  at  Indian- 
apolis ;  and  the  Ministerio  de  Fomento. 

The  death  of  Col.  Robert  S.  Williamson,  at  San  Francisco, 
Nov.  l^VlSSSI;  was  announced  by  Dr.  Horn. 

The  dea^^-Lthe  Hon.  Judge  George  Sharswood,  at  Phila- 
delphia^. !Kfajrii8^7l683,  aged  73,  was  announced  by  Mr.  Fraley. 
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Dr.  A.  S.  Packard,  Jr.,  of  Providence,  R.  I.,  commumcated, 
through  Prof.  Cope, — 

1.  A  revision  of  the  Lysiopetalidse,  a  family  of  Chilognatli 
m jriopoda ;  with  a  notice  of  the  genus  Cambala.  (See  page 
177, 195.) 

2.  On  the  Morphology  of  the  Afyrtopoda,  with  a  plate.  (See 
page  197.) 

Mr.  A.  R.  Grote,  of  BuflFalo,  communicated :  An  Introdno- 
tion  to  the  North  American  Noctuidse.    (See  page  184.) 
Pending  nominations,  Nos.  985  to  1004,  were  read. 
And  the  meeting  was  adjourned. 


Stated  Meeting,  July  SO,  188S. 

Present,  4  members. 

Curator,  Dr.  Horn,  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  the  Royal 
Library,  Berlin  (112);  the  Wiirtemberg  V.  N.  V.  (109,  110, 
111);  the  Prague  Observatory  (107,  108,  109);  New  Hamp- 
shire Historical  Society  (113),  Essex  Institute  (113),  Ameri- 
can Antiquarian  Society  (113),  Rhode  Island  Historical  So- 
ciety (113),  Connecticut  Historical  Society  (113),  W.D.  Whit- 
ney  (113),  New  Jersey  Historical  Society  (113),  Buffalo  So- 
ciety of  Natural  Science  (113),  W.  B.  Taylor  (118),  Theodore 
Gill  (113),  Wisconsin  State  Historical  Society  (118),  and  Geor- 
gia Historical  Society  (113). 

Letters  of  envoy  were  received  from  the  Society  of  Sciences 
at  Bordeaux,  the  Hungarian  Academy,  Lisbon  Academy,  Bel- 
gian Ministry  of  Foreign  Affairs,  and  Institut  Ethnographique 
at  Paris. 

Donations  for  the  Library  were  received  from  the  Boyal 
Academies  of  St.  Petersburg,  Berlin,  Vienna,  Buda-Pest,  Mu- 
nich, Brussels,  Lisbon ;  from  the  Societies  at  Bremen,  Emden, 
Batavia,  Stuttgard,  Bordeaux,  Dublin;  from  the  Obeervato- 
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lies  at  Prague,  Offenbach,  Geneva,  New  York ;  from  the  Royal 
Museum  at  Brussels ;  Geographical,  Anthropological  and  Eth- 
nological Societies  at  Paris  and  Bordeaux ;  Eeviie  Politique, 
Annales  des  Mines,  Musie  Guimet,  Bevista  Euskara,  Boyal 
Astronomical  Society,  Museum  at  Bio  de  Janeiro,  New  Zea- 
land  Institute,  Boston  Nktural  History  Society,  New  Bedford 
Library,  Yale  College,  Brooklyn  Library,  Prof.  Guyot ;  Frank- 
lin Institute,  College  of  Pharmacy,  Library  Company ;  Pea- 
body  Institute,  United  States  Naval  Institute,  Smithsonian  In- 
stitution, National  Museum,  Bureau  of  Interior,  and  Fish 
Commission. 

The  death  of  Prof.  Stephen  Alexander,  at  Princeton,  N.  J., 
June  25th,  aged  76,  was  reported. 

The  death  of  Prof.  Charles  E.  Anthon,  at  New  York,  in 
June,  aged  60,  was  reported. 

The  death  of  Major-General  Sir  Edward  Sabine,  in  England, 
about  May  28,  aged  95,  was  reported.  (See  London  Nature 
for  July  5,  p.  218.) 

The  election  for  new  members  was  postponed  to  October 
19th. 

And  the  meeting  was  adjourned. 


Stated  Meeting^  August  17, 188S. 

Present,  one  member. 
Curator,  Mr.  Henry  Phillips,  Jr. 

Letters  of  acknowledgment  from  Harvard  College  Library 
^112) ;  the  Wyoming  Historical  and  Geological  Society  (118) ; 
^he  Royal  Academy  at  Copenhagen  (110,  111) ;  Mr.  Phillips 
^113),  and  the  Numismatic  and  Antiquarian  Society  of  Phila- 
delphia (118). 

Letters  of  envoy  from  the  R.  Accademia  dei  Lincei,  the 
<jeological  Survey  of  India,  the  Royal  Society  at  Li^ge,  the 
Cambridge  PhiloBophical  Society,  and  the  Mus^e  Guimet. 
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Donations  to  the  Library  from  the  Indian  Survey ;  Boyal 
Society  at  Tasmania;  Imperial  Academy  at  St.  Petersburg; 
Imperial  Society  at  Moscow ;  Imperial  Geological  Institute  at 
Vienna ;  German  Geological  Society,  Berlin ;  Boyal  Academy, 
Brussels;  Statistical  Bureau,  Stockholm;  Antiquarian  Society, 
Copenhagen;  Royal  Academy  and  Observatory  at  Turin; 
Accademia  dei  Lincei,  and  Geological  Committee  at  Borne ; 
International  Geological  Congress  at  Bologna;  Geographical 
Society,  Annales  des  Mines  and  Revue  Politique  at  Paris ;  Geo- 
graphical Society,  Bordeaux ;  Revista  Euskara ;  Nautical  Al- 
manac, Barcelona ;  Scientific  Expedition,  Lisbon ;  Boyal  In- 
stitution, Victoria  Institute,  Royal  Astronomical  Society,  Boyal 
Geographical  Society,  Meteorological  Society,  Geological  So-' 
ciety.  Royal  Asiatic  Society,  and  London  Nature ;  John  B. 
Lawes,  of  Herts,  England ;  W.  J.  O'n  Daunt,  of  Dublin ;  Mu-' 
seum  of  Comparative  Zoology,  Cambridge ;  Amierican  Jour- 
nal of  Science;  New  York  Observatory;  C.  A.  Barratoni, 
Ed.  of  Travel,  N.  Y. ;  Franklin  Institute,  Academy  of  Nat- 
ural Science,  American  Journal  of  Pharmacy,  and  Prof.  E.  D. 
Cope;  the  Wyoming  Historical  and  Geographical  Society," 
American  Chemical  Journal  and  Journal  of  Mathematics; 
National  Academy  of  Sciences;  Polytechnic  Society  of  Ken- 
tucky, Louisville  ;  State  Library  of  Natural  History,  Illinois ; 
American  and  Oriental  Journal ;  and  Museo  Nacional. 

And  the  meeting  was  adjourned. 


Stated  Meeting,  September  Sl^  188S. 

Present,  3  members. 
President,  Mr.  Fraley,  in  the  Chair. 

A  letter  was  received  from  Mr.  J.  B.  Lawes,  dated  Botl^ 
umstead,  Herts,  England,  July  31,  1883. 

Letters  of  acknowledgment  were  received  .from  the  Astr^ 
nomico  Observatorio  Nazional  de  Faeubaya,  Mexico  (118J  ^ 


J.  J.  Stevenson  (113) ;  and  the  Cambridge   University 
O09>. 

Letters  of  envoy  were  received  from  the  Prussian  Academy, 
Swiw  Society,  Belgian  Statistical  Bureau,  Mus6a  Guimet,  In- 

Rli  d'Etbnographie,  Greenwich  Observatory,  and  United 
ea  Coast  Survey. 
.  letter  requesting  information  was  received  from  the  Uni- 
Slates  Signal  Service  Bureau. 
.  letter  requerting  the  completion  of  their  set  of  Transao- 
B  of  the  American  Philosophical  Society  was  received  from 
tbe  London  Statistical  Society.     So  ordered. 

A  letter  proposing  full  exchanges  from  the  beginning  waa 
xeceived  from  the  United  States  Geological  Survey,  Washing- 
ton, D.  G.    So  ordered. 

Donations  for  the  Library  were  received  from  the  Prussan, 

bavarian,   Belgian,  Turin,  Mndena  nnd  Madrid   Academies ; 

from   the  Institutes  at   Venice   and   Philadelphia ;    from  the 

I      .Adelaide,  Greenwich,  Radcliffe,  Yale  and  Now  York  Observa- 

^^^■ties;  from  the  Statistical  Bureaus  at  Stockholm  and  Brussels; 

^^^Bbm  the  Societies  at  Hanover,  Gkrus,  Leipsig,  Gorlitz,  Lau- 

^^^Bone,  Leeds  and  Boston ;  from  the  Historical  Societies  at  New 

I         »  ork  and  Newark ;  from  the  Geological  Societies  at  Vienna, 

Ijoadon,  Glasgow  and  Dublin;  from  the  Geographical  Sooie- 

I        tiwat  Paris,  Bordeaux  and  London;  from  the  Zoological  So- 

Iities  at  Paris  and  London;  from  the  Antiquarian  Societies 
Paris,  London  and  Worcester  ;  the  Ethnographical  and  An- 
opological  Societies  at  Paris,  the  Society  of  Americanists, 
ttle  Poll  technique.  Bureau  des  Longitudes,  M.  Loewy,  and  the 
friie  PoHtique ;  the  Mutie  Giiimet ;  Revista  Euskara ;  Ex- 
lition  Serra    Estrolla ;   Office  of  Mines,  Victoria;   London 
***tiire;  Canadian  Naturalist ;  American  Journal  of  Science ; 
■^nierican  Journal  of  Pharmacy;  Penn.sylvania   Magazine  of 
and  Biography,  the  Engineers'  Club,  Dr.  Hugh  Ham- 
,  Dr.  Charles  W.  Dulles,  and  Mr.  Henry  Phillips,  Jr.,  of 
lia:  Johns  Hopkins  University  and  the  Univenaty 
Vtr^oia ;  the  United  States  Naval  Institute ;  the  Smith- 
I  Institution,  United  States  Board  of  Engineers,  Signal 
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Service,  Coast  Survey,  National  Museum  and  Fish  Commis- 
sion ;  C.  O.  Thompson,  of  Terre  Haute ;  Dr.  Ladislaus  Netto, 
George  Basil  Digwell,  and  the  State  Geological  Sonrey  <A 
Illinois. 

The  death  of  John*  C.  Trautwine,  at  Philadelphia,  Septem- 
ber 14,  1883,  aged  74,  was  announced  by  the  Secretary. 

The  following  communications  were  read : 

From  Prof.  E.  W.  Claypole,  New  Bloomfield,  Perry  county, 
Pennsylvania : 

1.  On  a  large  Crustacean  from  the  Catskill  rocks  of  Me- 
shoppen,  Wyoming  county.  Pa.,  in  the  collection  of  Mr.  Laooe^ 
of  Pittston,  Pa.,  with  a  small  photograph  of  the  head ;  a  plas- 
ter cast  of  which  was  exhibited. 

2.  On  the  genus  Rensselaeria  in  the  Hamilton  groups  in 
Perry  county.  Pa. 

3.  On  the  equivalent  of  the  New  York  Portage^  in  Peny 
county.  Pa. 

From  Prof.  E.  D.  Cope,  a  letter  to  the  Secretary,  dated 

Sully  Springs,  Dakota,  Sept.  7, 1883,  was  read,  as  follows: 

"  I  have  the  pleasure  to  announce  to  you  that  I  have  within  the  pMt 
week  discovered  the  locality  of  a  new  lake  of  the  White  River  epoch,  at  ft 
point  in  this  Territory  nearly  200  miles  north-west  of  the  nearest  boondaiy 
of  the  deposit  of  this  age  hitherto  known.  The  beds,  which  are  unmis- 
takably of  the  White  River  formation,  consist  of  greenish  sandstone^  an 
sand-beds,  of  a  combined  tliickness  of  about  100  feet  Hiese  rest  oi 
white  calcHreous  clay,  rocks  and  marls,  of  a  total  thickness  of  100  d 
These  probably  also  belong  to  the  White  River  epoch,  but  contaiD 
fossils.  Below  this  deposit  is  a  third  bed  of  drab  clay,  which  swells 
cracks  on  exposure  to  weather,  which  rests  on  a  thick  bed  of  white 
gray  sand,  more  or  less  mixed  with  gravel.  This  bed,  with4lie  orcr' 
ing  clay,  probably  belongs  to  the  Laramie  period,  as  the  beds  lower  in 
series  certainly  do. 

"  The  deposit  as  observed,  does  not  extend  over  ten  miles  in  north 
south  diameter.     Tlie  east  and  west  extent  was  not  determined. 

"The  fossils,  which  indicate  cleariy  the  age  of  the  formation, 
following  • 
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Totnl  apecln 20 
'InfcreillnE  feuturei  of  the  obove  catalogue  are  ;  Tlie  absence  of  Ilyrs- 
*Won  ftnd  PoebTotherium,  so  abundant  in  the  beds  of  this  age  elsewhere  ; 
**■•  presence  of  flahea.  aol  hitherlo  deleeted  in  Ihem  ;  and  the  presence  of 
^***gMiasof  londises.TVicnyz.  ThelattergcDuahasiintbEtheno been  found 
"*  Our  Western  lacustrine  beds  of  Inter  than  Eocene  age  ;  while  they  are 
*^iind«Dt  In  our  modero  rivers.  This  discovery  pnrtially  bridges  the  in- 
^'^Ul.  The  same  Is  true  of  the  fishes  mentioned,  which  represent  tho 
***^er  NematognatUi." 

^^  $"1X1(11  Mr.  Joseph  Lesley,  a  letter  to  tlie  Secretary,  dated 
'inoeton,  Mass.,  August  22,  was  read,  and  specimens  of  seeds 
,  *^liibiled  which  had  germinated  between  blocks  of  ice  in  the 
**^-liouse  attached  to  the  hotel  of  Mr.  Edwin  Grimes, 

*'  In  1698  Mr.  Orlmea  noticed  that  seeds,  which  had  been  dropped  In 

^■^cfclng  the  Ice,  bad  thrown  out  siems  and  roots.    In  the  winter  of 

^*3-'B3,  he  e»  peri  men  tally  scattered  seeds  of  rye,  barky  and  wheal  bo- 
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tween  the  cahea.     To-day  (Aug.  22)  I  was  called  to  look  at  some  of  tl 
reBolts,  nnd  I  send  jou  a,  rough   drawing  of  one  of  the   geruiinKted  Tji 
seeds.    You  will  notice  that  tha  roots  pushed  out  laterally  between  t#i 
blocks  of  ice ;  the  shoot,  or  stem,  did  the  same  for  half  an  inch,  but  thai 
turned  upwards  at  n  rlgbt-aaglo  and  penetrated  Ibe  solid  ice  Tertically  fi 
a  distance  of  two  inches, 

■'No  matter  how  tha  seed  lay.  whether  with  Its  germbaliag  point  II 
down  or  sideways,  the  growth  was  always  in  the  true  vertical  thmngh  II 

"I  have  seen,  in  1883  and  18S3,  at  least  fifty  similar  coses  occurring  I 
this  ice-house. " 

Pending  nominations,  Nos,  985  to  lOOi,  and  new  d 
tions,  Noa.  1005,  1O06,  were  read. 

Tlie  President  reported  that  he  had  received,  and  pa 
to  the  Treasurer,  $132,75,  being  the  interest  on  the  Michai 
rentes,  last  due, 

And  the  meeting  was  adjourned. 


The  Bsrry  Counts  ^atU.    Note  on,  an  important  Correetion  in  tlu  O* 
lo^Kol  Map  qf  Prruui/ltania.     By  E.   W.  Clagpole. 
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New  Bloomfield. 


The  country  lying  immediately  south  of  Mahanoy  ridge,  is  oae  ( 
the  best  collecting  grounds  that  I  have  found  in  the  county  for  the  foal 
of  the  Hamilton  and  Chemung  groups.  The  Upper  namiltun  stialcs  i 
there  exposed  better  than  I  have  found  them  elsewhere.  nndtheChomui 
especially  the  lower  part  of  the  group,  may  also  be  examined  in  maa 
small  woyside  outs  and  Held -exposures. 

But  very  soon  after  beginning  to  work  this  Held  I  became  aware  tin 
some  difficulty  hitherto  unrecognized  stood  in  the  way  of  deciding 
boriEon  from  which  the  fossils  came.  It  was  impossible  to  recognise  Ul 
different  roclui  according  to  the  views  expressed  in  the  preliminary  oup I 
Perry  county.  References  to  this  geological  map  of  the  county  will  sfaoi 
that  the  ground  between  Mahanoy  ridge  and  Dick's  hill  is  tliere  ropQ 
sented  as  a  close  syncline  bounded  by  outcropping  edges  of  Uamillqi 
sandstone,  the  middle  of  which  is  occupied  by  a  sh«et  of  Chemung 
But  a  very  short  ejaminalion  aufliced  to  show  that  the  Hamilluo  Uppt 
aliales  extended  much  farther  out  into  the  valley  from  Mahanoy  rid| 
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than  the  bounding  line  drawn  on  the  map.  Hamilton  fosans  were  foond 
farther  and  farther  out  from  the  ridge  in  the  grounds  represented  as  Che- 
mung on  the  map,  until  it  become  evident  that  in  the  western  part  of  the 
basin  or  trough  the  Hamilton  Upper  shales  were  repeated  by  the  ex- 
tension to  the  eastward  of  one  of  the  anticlines  represented  at  the  end  of 
the  trough.  Crawley  hill  is  a  mass  of  Hamilton  sandstone  rising  Imme* 
diately  to  the  south  of  the  township  road  running  to  Little  Qermany  at  a 
point  not  more  than  three  miles  from  Bloomfleld.  The  influence  of  this 
anticline  is  to  bring  up  the  Hamilton  Upper  shales  again  to  the  surikoe  so 
that  the  lower  beds  crop  out  at  or  near  the  school-house  on  the  bimnch  foad 
to  the  south.  Continuing  along  the  branch  road  these  Hamilton  shales 
still  occupy  an  immense  space,  far  more  than  their  thickness,  and.yet  they 
dip  very  steeply.  Another  anticline,  running  up  from  the  soath-west»  pro- 
duces another  repetition.  The  crest  of  the  Hamilton  Sandstone  ridge  which 
encloses  on  the  east  the  Perry  Furnace  valley  throws  up  the  upper  shales 
again,  so  that  in  passing  south,  about  half  a  mile  frem  the  New  Bloomfleld 
and  Little  Qermany  road,  one  passes  over  two  anticlines  rising  flrst  to  the 
top  layer  of  the  Upper  Hamilton  shales  or  perhaps  even  into  the  Genesee, 
then  descending  to  the  edge  of  the  Hamilton  sandstone,  again  rising  over 
the  syncline  and  ai^in  descending  on  the  second  anticline.  Nor  is  it  nntfl 
both  the  ridges  have  been  passed  over  that  one  finds  the  strata  regolariy 
dipping  outwards  at  an  angle  of  almost  WP  from  the  last  anticlinal  axb^ 

The  consequence  is  tliat  the  Chemung  rocks  do  not  occur,  as  represented 
upon  the  map,  along  the  middle  of  the  eastern  part  of  the  valley.  The  whole 
of  this  area  is  occupied  by  Hamilton  shales.  The  area,  colored  to  reprasoit 
Hamilton  rocks  on  the  map,  between  the  roads  leading  to  Perry  Fur- 
nace and  to  Gibson's  rock  is  occupied  by  rocks  of  later  date.  Most  of 
them  are  the  equivalents  of  the  Portage-Chemung,  very  similar  in  appear- 
ance. 

In  fact,  among  the  slight  though  rather  numerous  exposures  of  shale  oc- 
curring in  this  valley,  it  would  be  almost  impossible  without  the  assistance 
of  palaeontology  to  determine  their  different  horizons.  Even  with  this  aid. 
the  difficulty,  althoueh  diminished,  is  not  removed.  Many  of  the  beds  are 
totally  barren  ;  but,  by  the  study  of  the  fossils  yielded  by  others  the  (bids 
and  varying  angles  of  dip  were  followed  out  and  Chemung  fossils  and 
rocks  were  found  to  occupy  the  whole  southern  side  of  the  Middle  basin, 
close  up  to  the  foot  of  its  bounding  range,  Dick's  hill  and  Iron  ridge. 
Inasmuch  as  the  base  of  these  hills  is  in  many  places  occupied  by  lime- 
stone, it  is  evident  that  two  so  distant  horizons  can  only  be  brought  into 
contact  by  a  fault. 

Following  the  various  roads  out  of  New  Bloomfleld  it  is  not  difflcolt  to 
trace  this  fault  through  the  county. 

No.  1.  The  Ridge  road  to  Carlisle.  On  this  line  the  successive  formations 
occur  in  regular  sequence  from  New  Bloomfleld  for  about  two  and  one- 
half  miles,  when  the  ground  suddenly  changes  from  Chemung  shale  to 
Lower  llelderberg  limestone. 


^^Hf  ^•'1  [Clay  pole.    1 

^^M.  X  01(1  road  to  Ckrliste.    The  same  result  is  obtaloed  along  tLis     I 
^^K    At  about  two  miles  from  New  Bloomfield  Is  a  small  roadside  cut- 
^^Htbowing  Chemung  shale  and  at  about  one  hundred  jardn  fiirLhcr  on_ 
^^B  tntltatiDCt  but  manlfegl  Oriskany  ridge.     Between  the  two  is  u  narrow 
^^Bof  Lower  Kclderbcrg  limestone. 

^^Bl  S,  WmI  road  to  Ulbson's  roclc.     At  abouttwomilcsandahalf  <rom 

^^K   Blooinfietd.   Iho   lower  Portage  bed   (Gardlula   alwle)   dipping   at 

^^Bf7  00°  crops  out  on  the  roadside,  and  within  one  hundred  yards  the 

^^B  p«M«a  over  the  OrUkany  sandstone  (near  Mr.  S.  Browu'a). 

]^^n«k  4.  Road  to  Montebello  narrows.    This  road,  running  almost  due 

MU.  paaaea  over  a  great  distance  of  Chemung  shales  rising  to  a  higher 

horison  than  along  either  of  the  roads  already  mentioned.    But  on  turning 

to  Um  south  at  the  entrance  to  Ibe  narrows  two  cuttings,  only  one  hundred 

ud  fifty  yards  apart,  show  the  Chemung  shales  and  the  lower  lleldcrberg 

Ummiune. 

Nn-  S,  Road  from  Perry  Furnace  to  Gibson's  rock.    The  old  Perry 

riimace  lies  upon  the  lowe^ Hulderberg  limestone.    The  Oriskany  sand- 

MOOO  doM  not  make  any  conspicuous  ridge  along  this  road.    But  at  a  few 

bondrad  leet  south  ol  the  Furnace  the  base  of  the  Uamiiton  sandstone  is 

•««ti  ■ad  paasiog  through  the  narrows  its  upper  limit  may  be  easily  de- 

l«ct<d.     Following  this  at  a  distance  of  about  four  hundred  feet  comes  in 

the  OrCakany  sandstone,  forming  a  distinct  ridge  of  rocks.     The  fault  tberu- 

(bn  ci(»mes  through  in  this  interval,  bringing  the  Lower  Helderberg  lime- 

I  BIODR  In  contact  with  the  Hamilton  Upper  shale.     The  throw  here  is  less 

[than  farther  eaal,  not  exceeding  l<i5D  feet  msusured  at  right  angles  to  the 

Ibrda,  or  SHOO  feet  If  measured  vertically. 

No,  6,  Road  lo  Losh'a  run  (Polecat  road  and  Oliio  Wharl  road).  This 
d  strikes  the  line  of  fault  about  ail  miles  east  from  New  Bloomtleld. 
JTlie  expo* urcs  are  not  Quite  so  striking  na  in  tlieplares  already  mentioned, 
pat  the  fault  is  equally  conspicuoua.  Cliemung  shales  occupy  the  ground 
^ath  Irom  Mahanoy  ridge  to  Dick's  hill  with,  so  far  as  canbedetermined, 
rahly  nnilorm  dip  of  abuui  4<P,  Immediatelyatthe  northern  foot  of 
a  hill  the  lower  Helderberg  limestone  Is  quarried.  Though  no  cut- 
;  •bowing  tlie  shales  can  be  setin  close  to  the  quarry,  yet  the  surface  of 
.B  shows  the  presence  of  the  Chemung  sandstone,  and,  from  the 
t  ii  apparently  nearer  the  top  than  the  bottom  of  the  group.  Some 
B  also  are  present,  which  seem  to  show  that  the  yellow  shales  and 
naandstoneBuf  ttiubeds  underlying  ilie  Kmestooe,  are  brought  up  Into 
H  with  the  Chemung.  The  throw  of  the  fault  here  is  consequently 
to  at  any  one  of  Us  western  exposures,  amounting.  If  measured 
Ota  the  biida,  lu  about  41150  feet,  or  vortlcally  nstO  feet, 
rd  of  the  linex  iiitherio  followed  the  fault  may  be  traced.  It 
e  Hamilton  sandstone  of  South  Furnace  ridge,  which  declines  in 
loe  to  the  general  level  of  the  counlry.  This  iixtinc-iion  of  the 
a  Sutdalone  ridge  takes  place  about  two  miles  south.west  of  tha 
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Porry  Furnace.  It  cats  throagh  the  Oridkany  ridge,  almost  at  the  point 
where  the  two  outcrops  are  about  to  meet»  and  passing  oat  of  the  Oris- 
kany  near  the  high  point  behind  Adam's  Glen  school-house,  near  Laadis- 
burgh,  cannot  be  followed  through  the  monotonous  red  shale,  of  whidi  the 
valley  consists.  There  is,  however,  no  ground  for  supposing  that  it  oon- 
tinues  into  the  Blue  mountains,  no  traces  of  displacement  being  visible  in 
Kennedy's  valley  or  on  Pilot  Knob. 

Eastward  beyond  the  display  near  Montebello  narrows,  described  above, 
the  fault  continues,  and  its  investigation  becomes  difficult.  After  leaving 
the  exposure  at  No.  6,  which  is  about  a  mile  east  of  the  narrows,  and 
where  the  throw  is  greatest,  it  suddenly  diminishes.  The  Hamilton  sand-, 
stone  which  has  been  faulted  up  and  has  formed  the  monoclinal  ridge  of 
Dick's  hill,  sudden  ly  sinks  and  vanishes  underground.  The  land  being  lowit 
is  not  easy  to  find  evidence  of  its  presence,  but  sections  along  the  river  and 
in  Watts  township  show  that  it  continues  to  Half  Falls  mountain. 

From  the  facts  that  have  been  collected  the  only  possible  conclusioB  is 
that  the  fault  here  doubles  itself  and  rapidly  diminishes.  The  line  already 
traced  continues  nearly  along  the  course  of  Losh's  run  and  forms  the  most 
southern  of  the  four  separate  ranges  of  Hamilton  sandstone,  which  to- 
gether form  Half  Falls  mountain.  About  the  meridian  line  on  which  the 
sudden  descent  of  the  Hamilton  sandstone  takes  place  and  Dick's  hill  dis- 
appears, a  subsidiary  fault  develops  itself  about  half  a  mile  northward,  near 
the  end  of  Mahanoy  ridge  and  continues  to  and  across  the  river  where  it 
throws  up  a  third  ridge  of  Hamilton  sandstone  immediately  south  of  the 
second  and  nearly  equaling  it  in  height. 

These  two  minor  faults— extensions  of  the  Perry  County  fault — run 
westward  along  the  range  of  Half  Falls  mountain  to  a  distance  which  it  is 
not  possible  to  determine  without  a  greater  expenditure  of  time  than  the 
other  work  on  tlic  county  would  justify.  The  southern  fault  probably  has 
but  a  short  range,  but  the  northern  not  improbably  runs  for  two  or  three 
miles. 

The  fault  here  described  is  thus  shown  to  be  one  of  no  trifling  extent,  hav- 
ing been  traced  in  the  above  notes  about  eighteen  miles  along  its  outcrop 
from  E.N.  E.  to  W.  S.  W.  The  changes  which  it  renders  necessary  on  the 
map  are  considerable.  The  whole  outcrop  of  the  Hamilton  rocks  ranging 
along  the  north  side  of  Dick's  hill  must  be  canceled  and  its  place  occupied  by 
Ctiemung  shales.  The  great  patch  of  Chemung  shales  in  the  western  end  of 
the  valley  must  be  replaced  by  Hamilton  and  the  Hamilton  by  Chemung. 
These  changes  may  be  seen  in  a  moment  by  comparing  two  sketch  maps 
accompanying  this  paper  with  one  another.  Tlic  narrow  middle  valley  of* 
Perry  county  is  not  a  syncline  but  a  monocline.  Half  of  it  has  been  re- 
moved and  elevated  above  the  level  of  the  rest,  from  which  height  it  has 
been  washed  by  atmospheric  action  and  swept  into  the  Atlantic. 

The  mass  of  material  thus  removed  will  be  evident  when  the  diagram  ' 
shown  below  is  compared  with  the  maps  and  with  the  figures  show-  • 
ing  the  amount  of  ''throw"   of  the  fault.    This  section,    though  not 
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drawn  minutely  to  scale  is  yet  sufficiently  accurate  for  our  present  purpose. 
It  occurs  at  Montebello  narrows  about  four  miles  ft'om  New  Bloomfield  and 
shows  what  would  be  seen,  if  the  exposure  of  the  rocks  permitted,  along 
the  whole  course  of  the  fault.  The  details,  such  as  the  amount  of  throw 
and  the  horizons  brought  into  juxtaposition,  would  vary  to  some  extent, 
but  these  variations  do  not  in  any  way  affect  the  principle. 

The  fault  is  indicated  on  the  surface  only  by  a  slight  and  interrupted 
depression,  not  m  any  way  noticeable  ;  but  along  at  least  a  part  of  its  course 
it  is  marked  by  a  line  of  strong  springs.  So  evident  is  its  course,  when  the 
structure  of  the  county  is  understood,  that  a  man  can  stand  with  one  foot 
on  the  Chemung  shales  and  the  other  on  the  Lower  Helderberg  limestone. 

Throw, — In  estimating  the  throw  of  this  fault  it  must  be  remembered  that 
it  is  not  everywhere  of  the  same  extent.  At  its  greatest  the  olive  shales  of 
No.  8,  the  Chemung,  are  brought  into  contact  with  the  limestone  of  No. 
6,  the  Lower  Helderberg.  If  we  then  calculate  the  throw  where  it  is 
greatest  we  shall  get  the  following  results.  The  part  of  the  Chemung  ap- 
pearing at  the  surface  at  the  fault  is  as  near  as  I  can  determine  about  2000 

feet  above  the  base  of  that  group,  including  the  Portage : 

Feet. 

Partial  thickness  of  Portage-Chemung  (lower  portion).  .2000 

Total           ♦'        ••  Genesee  shale 200 

"        "  Hamilton  Upper  shale 300 

"        "  Hamilton  sandstone 600 

•*              "        "  Lower  Hamilton  shale 500 

•'  Marcellus  Black  shale 100 

"              "        "  Marcellus  limestone  and  shale 50 

"               "        "  Oriskany  sandstone  and  shale 100 

Partial         •*        "  Lower  Helderberg  limestone 200 

Total  "        "  rocks  thrown  by  the  fault 4050 

This,  within  certain  small  limits  of  error,  is  the  amount  of  throw  calcu- 

^^ted  at  right  angles  to  the  bedding.    The  total  dislocation  is,  however, 

^^uch  greater.    The  tangential  or  horizontal  thrust,  to  which  is  due  the 

folding  of  the  Appalachian  strata  and  their  accompanying  or  subsequent 

ClMcture,  forced  the  the  rocks  on  the,S.  E.  side  of  the  fault  over  those  on 

N.  W.  side,  along  a  slope  wliose  angle  cannot  be  determined.    It  has 

sen  represented  in  the  section  at  45^.  but  was  probably  less.    If  the 

mount  above  given  be  now  increased  in  the  proportion  of  the  sine  of  this 

.ngle  to  the  radius,  or  multiplied  by  about  1.4,  we  shall  obtain  as  the  actual 

lisplacement  of  the  strata  along  the  line  of  the  fault  about  5600  feet. 

The  Little  Germany  Fault. 

Further  investigation  has  developed  another  fault  parallel  to  the  first 
^nd  at  the  distance  of  about  a  mile  to  the  northward. 

It  develops  itself  near  the  bamlet  of  Little  Germany,  in  Spring  town- 
ship, and  runs  east-north-east  into  Centre  for  nearly  five  miles.    Though 
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tax  Inferior  io  length  Kod  tbroir  to  the  Fenr  Coanty  bolt  It  jet  p 
much  complication  and  seTCral  notewortbj  chtmgei  In  the  topagrmpbj  ud 
Undicape. 

The  most  westerly  po[at  at  which  I  have  heea  able  to  detect  the  bait 
is  on  the  bill  west  of  Little  Qermenj,  where  it  produce*  a  fork  la  the  Orb- 
kany  Bandetone,  one  ridge  mntlnuing  oo  Ua  prerloue  coarse,  while  the 
other  diverges  slightly  to  the  aouthward.  The  latter  thrown  up  hjtht 
fault  is  cut  off  at  a  short  distance,  the  ridge  termiuatliig  In  s  Held. 

In  thus  bringing  up  the  Orisluuy  to  the  snrfkce,  the  dialocatloa  haa  bIm 

brought  up  the  Lower  Helderbeif  limestone  adjoining  it,  ttoA  the  roanlt  la 

that  limestone  has  been  quarried  and  burnt  at  one  place,  whUe  at  the 

distance  of  about  100  feet  northward,  or  geologically  ipeaUng  Aebw  1^  Ika 

Fio.  0. 
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Count]/  liiulti. 


H.  1.  Hamilton  eandslone  and  Lower  shale. 

H.  2.  Hamilton  Upper  Shale.  E.  F.  Fault. 

O.  Oriakany,  &c  CD.  FavlL 

the  Marcellus  Black  shale  with  no  intervening  Sandstone  ridge.  Tyo^ 
Harcellus  thus  occurs  on  bath  sides  of  the  narrow  belt  of  limeatone.  Fol — ^ 
lowing  Ibe  line  of  fauH  a  litllc  farther  to  the  cast,  we  find  the  Lower  Han-  -' 
ilton  shale  brought  Up  on  the  south  aide  against  the  Maroellos  on  th^ 
north,  and  farther  yel  the  lower  shale,  about  500  feet  thick,  occupies  bott^ 
aides  of  tlie  fault.  Ah  we  appronch  the  township  line,  which  Ilea  on  tb^-' 
watershed  partin);  the  south  fork  ofMoDlour  run  from  the  tribntaiy  of  th^-' 
Little  Juniata,  a  hi);b  conneciiiig  d<Ige  ot  Lower  Hamilton  shales  riaea o^v 
the  south  side  uf  tlie  fault,  en|»9ing  the  Marcellus  at  Its  base.  Into  whidtf ' 
a  tunnel  six  feel  square  in  section  has  been  driven  in  search  of  ooaL 
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Tlio  north  tide  »  occupied  by  the  Hamilton  sandatone,  through  wUieh 

'^fiuai  liere  cul«  oliliquely  and  the  throw  hnving  increased  It  uauses  n 

il  diBplacnment  of  nearly  a  mile,  throu^li  which  lite  roud  pusBCa  froiu 

■Lower  to  the  Upper  sbalo  without  cro>slDg  any  Siindstuoe  ridgo. 

HltcliDg  C«utTti  luwnabip,  the  fault  passes  along  the  stratii  as  they  rise 

.wley  arch,  leuviag  the  syDclinal  west  c-nd  or  Maliunuy  ridgu 

ntcd  from  the  anticlinal  eoai  end  of  Crawley  hiil.  The  laiier  is  so  far 

8  to  t^xpijae  the  Hauiiltoa  Lovrer  shnle  for  mora  than  two  milea 

a  Little  Germany. 

"le  throw  is  greatest  new  the  watershed  on  the  township  line,  where 
flower  part  of  tlia  Lower  Hamilton  fihjile  is  hrought  up  against  Iho 
T  tlainilton  shale  and  may  be  estimated  thus  : 

Upper  Hamilirm  shale  (part) 150  feel. 

namitloD  sandstone BOO    " 

(Lower  Hamittoa  shale  (port) 400    " 
1160 
lit  u  the  beds  dip  al  about  4S°,  the  actual  vertical  diaplacement  la  more, 
C  in  proportion  to  the  sine  of  the  angle  of  dip.    ThU  will  give  1000 
The  Little  Ocrmany  fault  extends  into  Centre  townsliip  almost  to 
imfielit.  gmdunlly  dying  out.    But  it  may  be  traced  by  a  sligltt  valley, 
by  the  ioereased  thickness  of  the  Hamilton  Upper  shale,  as   lar  at 
las  the  residence  of  Mi.  William  Brunnor.     IW  total  length  is  about 
laoda  hair  miles. 
Intermbdiatb  Faolt. 
H  further  In  this  connection,  a  third  fault  of  small  dimensions  passes 
VMU  tbe  two  above  described.     Manifesting  itself  neur  the  bouse  of 
Ocorge  Mnck,  it  causes  a  repolllion  uf  the  Hamilton  sandstone,  bringing 
middk  and  upper  beds  to  the  surface  alter  they  have  dipped  south  from 
*-»iB  Crawley  anticline. 

Thli  fault  is  of  no  great  extent,  apparently  disappearing  in  a  mile  and  a 

Nor  is  its  throw  more  than  aliout  3110  or  300  feet.     But  it  makes  a 

etalturi  ridge  of  Himilion  sandstone,  and  a  deep  intervening  valley 

B  it  Mid  Crawley  bill. 

^B.— In  constquenceof  the  discovery  of  this  third  dislocation,  a  slight 

n  la  tendered  necessary  on  the  uiap  representing  the  eastern  end 

M  Perry  County  fault.     The  middle  one  of  the  three  short  anticlines 

n  Rpccwntc-d,  is  the  small  ridge  thrown  up  by  tbe  third  fault,  and  is 

i&n  moaocllnal.  with  south. cost  dip,  and  not  anticlinal  in  slriicture. 
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Note  on  a  relic  of  the  Native  Flora  of  Pmnsylvania,  wrvMng  in  Arry 

County.    By  E.  W.  ClaypoU, 

(Read  htfare  the  American  PhUosophioal  Society,  May  18,  1883.) 

One  of  the  inevitable,  but,  to  the  biologist,  deplorable  coDsequenoef  of 
the  spread  of  cultlTation,  is  the  extinction  of  many  of  the  native  or  wild 
species  of  plants  and  animals.  Could  we  have  complete  catalogues  of  the 
original  flora  and  fauna  of  any  country  where  nature  has  been  long  and 
entirely  subjected  to  man,  we  should  find  many  a  name  which  would  U> 
us  represent  no  existing  being.  It  would  be  the  name  of  a  member  of  the 
aboriginal  races  which  had  proved  unable,  essentially  or  accidentally,  to 
maintain  its  ground  In  the  changed  circumstances  against  its  former  com- 
panions, and  had  consequently  died  in  the  struggle.  Or  it  might  be,  in 
the  case  of  America,  the  name  of  one  that,  though  able  to  hold  its  own 
against  all  its  native  competitors,  faUed  in  the  contest  with  some  of  the 
new  species  introduced  from  more  highly  developed  Europe,  where  for 
centuries  the  struggle  has  been  more  intense  than  here.  In  either  case  the 
result  has  been  the  same  to  the  species — ultimate  extinction. 

It  is  a  notorious  fact  in  geology  and  botany,  that  many  animal  and  vege- 
table species  from  the  Old  World  have  crossed  the  Atlantic  in  the  traces 
of  the  white  man,  either  as  his  friends  or  his  foes,  and  have  squatted  on 
the  lands  of  America,  and  made  themselves  as  completely  at  home  hen 
as  in  Europe,  some  of  them  much  more  so.  Without  entering  into  the 
subject  at  any  length,  it  may  suffice  to  mention  among  the  former,  the 
house  fly,  the  honey  bee,  the  brown  rat,  the  cabbage  butterfly,  the  Eng- 
lish sparrow,  the  currant  and  apple  worm,  the  wheat  midge,  and,  though 
some  have  disputed  this,  the  Hessian  fly.  Among  the  latter  may  be 
named  the  white  weed,  the  purslane,  the  carrot,  the  parsnip,  the  chicory, 
mullein,  toadflax,  catnip,  &c.,  &c.  All  these  have  proved  themselves 
fully  competent  to  hold  their  own  against  the  native  races  of  America,  and. 
even  to  conquer  them  by  one  means  or  another  in  the  struggle  for  exist- 
ence. 

Cultivation,  however,  is  a  more  deadly  foe  than  competition  to  many  ofl 
our  native  species.  The  axe  and  the  plough  change  the  conditions  of  Ufa 
so  suddenly  and  so  greatly  that  many  a  plant  and  animal  are  deprived  sc- 
once of  both  food  and  shelter.  Confining  our  attention  now  to  the 
the  plants,  we  may  notice  ti^o  or  three  principal  causes  of  the 
tion  of  some  of  our  aboriginal  species. 

1.  The  loss  of  shade  resulting  from  the  destruction  of  timber.  Th< 
plants  of  our  woodlands  and  forests  cannot  all  endure  the  brillian 
blazing  sun  that  pours  down  ui)on  them  when  the  trees  are  felled.  Th» 
direct  heat  seems  fatal  to  many.  The  resulting  drought  destroys 
The  moisture-loving  ferns,  without  exceptir)ii,  dislike  the  sunshine,  an» 
though  some  of  them,  such  as  the  coninion  polyixwiy,  do  not  require  mn 
water,  yet  they  shrivel  and  die  when  deprived  of  shade.     It  is  not 
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osftj-that  were  it  notlorcmil,  moist,  glens  ami  cavca,  where  plough 
Ud  plonghmnD  can  never  ci'ine,  many  of  Uiese  Iieautifiil  planls,  the  loTe- 
li»l  ornsmenl!)  rir  llie  iicrliariuiu  and  tlic  garden  vnuld  Iiave  long  since 
iliatppeBred  from  ilie  iund.  As  It  is,  manj  of  ihem.  both  here  aod  in 
Europe,  are  ftlmoBt  extinct.  Tlicy  linger  on,  their  lives  lianging  bj  a 
itir«ntl.  which  nccideut,  or  ihe  liand  of  a  ruthiess  collector,  or  of  an  over- 
ngcr  boitinlsi,  may  at  any  time  snap  asunder.  Such  arc  the  ckgniit  Kil- 
Uniey  fern  in  Ireland,  and  the  Trowbridge  fern  in  England,  and  such  may 
before  long  bo  the  condition  of  the  Uartslougue  and  tiie  Climhing  fern 
In  iliis  country. 

9.  The  cflinpcliUon  of  native  races,  and  ol  introduced  species  under  the 
new  coodiiiuat,  is  another  element  in  the  problem.  Enough,  however,  has 
bcFo  laid  above  on  this  |>oint. 

8.  The  euiUvalioD  of  the  ground  is  a  most  potent  fiictor  in  the  deatruc- 
ikin  of  many  native  species.  Few,  except  auuuai  plants,  can  long  sur- 
vive Ibb  incuasnnt  disturbance  of  their  roots.  Of  these  consist,  for 
lli«  miist  part,  our  weeds.  But  llic  perennial  species,  especially 
thoB*  which  require  several  years  to  produce  seed,  and  tlien  produce  it 
Bpiriaglj  ;  those  that  are  choice  of  soil  and  conditi<ms,  cannot  maintain 
cheiiMcIves  under  cultivation,  and  soon  fail  and  die. 

Tbere  are  certain  species,  I  may  say  certain  groups,  which  arc  less 
CDlennl  of  man  and  the  conditions  which  he  introduces  than  others.  The 
0p  between  Ibero  and  civilization  seems  wider  than  it  ia  in  other  cases. 
They  are  the  real  "wild"  flowers  which  cannot  be  tamed,  and  usually 
dlt  If  the  attempt  to  tame  then  is  made.  Like  the  wild  Indian  tribes  of 
Ulli  ooDllncnt.  who  are  so  f^r  removed  from  the  white  man  and  hlx  ways 
S-tiai  their  civilization  seems  scarcely  possible,  these  "  wild  "  denizens  of 
oar  "wUd  land"  refuse  to  acic  now  ledge  man's  supremacy,  and  die  if  he 
Vxir*  to  assert  it. 

Among  tliete  truly  wild  flowers  are  many  of  tlie  Hbatii  Family  :  epe- 
<Hal1j  aitarhod  to  the  moor  and  the  forest.  Tlieir  very  name  ia  synony- 
^Boui  with  wildnesa  and  freedom.  The  heather  of  Scotland  brings  up 
■vividly  llip  brcCTy  moor  &nd  brae  and  fell.  It  is  an  emblem  of  the  "  land 
~  ^browD  h«mb  and  »haggy  wood."  But  the  Scotch  heather,  like  many  of 
^Rlatlnni,  rcf\ises  to  be  confined  within  the  garden  fence.  It  is  difQcult 
■VuispUnt  and  dllBcult  to  nurse  even  i£  euccessfhily  transplanted.  It 
a  nountnineer  Imprisoned  In  a  dungeon,  impatient  of  Its  confine- 
*^kiiit,  and  mhcr  than  live  in  such  conditions,  refuses  to  live  at  all.  The 
^^•syflower,  gem  of  the  apritig  in  North  America,  manifests  similar  impa- 
•  *«ace  of  conBocment,  and  the  same  is  true  of  several  other  members  of 
*-»»•  I»mlly. 

Ia  Perry  county  there  lingers  one  of  these  survivors  of  our  native  flora 
^K*<:*a)|  battle  for  its  existence  against  conditions  in  which  no  member  of  its 
*^^«Bilj  a»n  long  BurvlvH.  It  is  alrujgiin^  against  the  inroads  of  cultivation 
**^  111  rnili»e  haunts,  and  struggling  aiiiilnst  heavy  i.dds. 

Jatbe  "Flora  of  North  America."  Michaux  described  Vaeeiaiiim  briifhy 
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cerum  or  pumilum,  the  box-leaved  huckleberry,  a  low  evergreen  plant 
of  the  Heath  Family,  giving  as  its  hubitat  "near  Winchester."  Its  dis* 
covery  was  a  testimony  to  the  thoroughness  and  minuteness  of  his  work  in 
a  day  when  traveling  for  botanical  investigation  in  North  America  meant 
hardship,  privation  and  even  danger.  The  county  was  unsettled  and  on- 
inhabited,  and  the  botanist  was  compelled  to  wander  over  pathless  moun- 
tains, and  through  forests  where  the  lumberman's  axe  had  never  been 
heard,  and  to  carry  with  him  the  results  of  his  labors  on  his  shoulders,  or 
at  best  on  horseback.  Yet  in  some  cases  he  and  his  fellow -workers  lighted 
on  plants  to  find  which  again  has  required  long  and  painstakiag  search  or 
lucky  accident. 

Michaux*s  description  and  specimen  remained  for  many  years  the  only 
evidence  of  the  existence  of  the  Box  Huckleberry  in  the  world. 

About  the  year  1846,  Prof.  8.  F.  Baird,  now  Secretary  of  the  Smithso- 
nian Institution,  was  engaged  in  teaching  at  Carlisle.  Cumberland  Ca, 
Pa.,  when  he  was  informed  by  a  friend  living  in  New  Bloomfleld  (Thomas 
Mclntyre,  Esq.,  recently  deceased)  that  a  plant  called  in  the  neighbor- 
hood "Boxwood,**  was  growing  wild  near  that  town.    He  paid  a  visit  to 
the  place  under  Mr.  Mclntyre's  guidance,  and  obtained  specimens  of  the 
plant  both  for  the  herbarium  and  for  cultivation.     The  latter  he  sent  to 
the  Botanical  Garden  at  Cambridge.     This  was  Michaax's  plant,  V<uouU- 
ttm  brachycerum.    Its  existence  in  Pennsylvania  had  been  previously  db- 
suspected,  and  it  was  thought  to  be  a  lost  species.    Prof.  Gray  kindly 
informs  me  that  (hose  specimens  planted  in  the  Gkrden  nearly  forty  yesn 
ac;o,  are  still  living,  and  that  the  plants  bloom,  but  never  prodnce  any 
fruit     Evidently  the  climate  of  New  England  does  not  suit  the  spedeik 
or  it  resents  the  attempt  at  domestication. 

Its  Habitat  in  Perry  County. 

Vaccinium  brachycerum^  Mlchaux,    Oaylussacia  brachpcera^  Gray,  now 
occupies  in  Perry  county  a  spot  of  about  ten  acres,  one  mile  south  of  New 
Bloomfleld,  the  county -seat.    This  tract  lies  on  a  hillside  sloping  princi- 
pally to  the  north-west,  and  occupied  by  small  timber  and  laurel.    Culti- 
vation has  encroached  upon  it,  and  so  far  as  I  can  determine  its  range  was 
somewhat  greater  only  a  few  years  ago.     This  is,  however,  not  certain, 
as  Professor  Baird  does  not  very  clearly  recollect  how  far  it  spread  In  1846. 
One  of  the  most  remarkable  facts  connected  with  it  is  the  very  sharp  line 
which  marks  its  limit.     The  wood  in  which  it  occurs  extends  for  some  dis- 
tance along  the  road,  but  the  Box  Huckleberry  only  grows  as  far  as  a  hollow 
occupied,  in  wet  weather,  by  a  small  stream.     Along  the  right  bank  of  this 
stream  it  is  found  freely,  on  the  left  side  I  have  never  seen  a  plant.   Henoe 
it  is  quite  possible  that  the  plant  has  been  restricted  in  its  range  for  a 
longer  time,  and  tliat  it  did  not  previously  occupy  the  rest  of  the  wood. 
This  is  rendered  more  probable  by  the  fact  that  in  other  directions  Its 
range  is  equally  restricted,  and  its  limits  as  sharply  defined.     It  is  per- 
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fectlj  easy  to  walk  round  the  space  on  which  it  grows,  and  see  a  thick  mat 
of  it  on  one  side  and  not  a  plant  on  tlie  other.  No  difference,  so  far  as  I  can 
discover,  exists  to  account  for  this  limitation.  The  soil  and  subsoil  are 
alike  on  both  sides.  Both  are  timbered,  and  with  the  same  kind  of  trees. 
Slope,  exposure,  sunshine  and  drainage  are  the  same.  Tet  the  limhation 
exists,  and  is  most  emphatic. 

The  most  probable  conclusion  is  that  we  have  here  a  plant  to  which  the 
conditions  of  life  are  becoming  or  have  become  unfavorable,  and  which 
is  veiy  gradually  yielding  to  their  ill  efiects.  These  have,  perhaps,  been 
at  work  for  ages  in  restricting  its  range,  and  would  in  time  have  destroyed 
it  Cultivation,  however,  is  its  most  formidable  foe — a  foe  which  may,  in 
a  single  season,  inflict  more  injury  than  natural  enemies  could  accom- 
plish in  centuries.  Two  seasons  of  ploughing  would  blot  the  species  out 
of  the  county,  and,  saving  the  garden  specimens  at  Cambridge,  probably 
out  of  the  world  ;  for  Professor  Gray  informs  me  that  it  cannot  now  be 
found  at  the  locality  given  by  Michaux  in  his  description,  "near  Win- 
chester," or  at  that  given  on  his  specimen,  "Warm  Spring,"  and,  with 
the  exception  of  one  small  habitat  in  Delaware,  no  other  place  is  known 
in  which  it  has  ever  been  seen.*  One  or  two  other  supposed  habitats, 
which  have  been  mentioned  to  me  turned  out  on  examination  to  be  erro- 
neous or  doubtful. 

In  its  native  dwelling  place  in  Perry  county,  it  is  now  (May,  1883)  in 
abundant  blossom,  but  judging  from  the  appearance  of  the  fruit  ot  last 

*  with  regard  to  thlM  habitat  for  the  Box  Haokleberry  I  had  not  heen  able  to 
obtain  any  definite  Information  at  the  time  of  writing  the  above  paper.  Since 
then,  however,  I  have  been  fkvored  by  A.  Commons,  Esq.,  of  Faulkland,  New 
Castle  Co.,  Delawdire,  with  a  few  partloulars  concerning  It.  I  give  an  extract 
flrom  Mr.  Commons^s  letter : 

"The  Box-leaved  Huckleberry  was  found  by  me  some  years  ago  g^wing  on 
the  banks  of  the  Indian  River,  near  Milisborough,  in  Sussex  Co.,  Delaware.  I 
have  collected  it  there  at  various  times  but  none  very  recently.  Another  local- 
ity was  reported  to  nie  when  at  Millsborough,  said  to  be  about  a  mile  from  the 
town  in  an  opposite  direction,  but  1  did  not  visit  it.  1  am  not  aware  of  its  oc- 
cai  renoe  elsewhere  In  this  State,  and  the  patch  here  is  not  large.  The  locality 
to  at  the  head  of  tidewater  on  this  river.  It  extends  along  the  steep  bank  which 
to  here  10  or  12  feet  in  height  ftrom  a  few  feet  above  the  water-line  to  the  top  of 
the  hank,  but  not  beyond  this.  My  impression  is  that  it  may  have  been  intro- 
duced by  tidal  agency.** 

A  hill-side  in  Perry  Co.  and  the  bank  of  a  tidal  river  in  Delaware,  are  places 
afTordlng  vei*y  different  conditions,  but  Mr.  Commons  lias  kindly  sent  me  spec- 
imens between  which  and  tho^e  from  this  county  I  cannot  discover  the  slight- 
«st  dlffei'enoe. 

I  may  further  add  that  while  gathering  some  of  the  plants  I  one  day  found  a 
■mall  caterpillar  feeding  on  the  leaves  and  spinning  tbem  toarether  to  form 
a  nesti  1  put  it  Into  a  box  and  it  almost  Immediately  went  into  a  chrysalid  and 
In  about  a  month  emerged  a  small  Tineid  moth  with  black  foi*ewings  speckled 
with  white.  I  sent  it  to  V.  T.  Chambers,  Esq.,  of  Covington,  Ky.,  who  has  made 
a  upeclal  study  of  this  family,  and  he  informs  me  tbat  it  belongs,  almost  with 
certainty,  to  a  species  described  by  himself  as  Gelechia  dtibitella,  Chamb.,  and 
wlilch  has  been  reported  to  feed  on  the  Uogweed  or  Bitterweed,  Ambrotia  arte- 
tni^i/olia. 
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year,  it  does  not  produce  seed  very  freely.    If  this  is  true,  one  potent 
cause  of  its  diminution  and  decay  is  obvious. 

Like  some  other  plants  apparently  also  verging  towards  extinction, 
such  as  the  Big  Trees  of  California,  this  Httle  survivor  of  the  old  flor»of 
Pennsylvania  shows  no  disposition  to  spread  in  Perry  county,  even  in 
directions  where  it  is  unmolested.  Ground  lost  by  such  a  species  cannot 
well  be  recovered.  Point  after  point  has  been  ceded  to  its  foes ;  it  has 
been  killed  ofi  here  and  headed  back  there  till  now  it  lingers  on  this  hill- 
side, its  last  stronghold  in  the  State,  and  almost  in  the  world.  What 
special  causes  have  enabled  it  thus  and  there  to  maintain  its  groond 
against  its  foes  it  is  impossible  to  say,  but  its  position  is  very  precarious. 
A  little  more  cultivation,  a  little  more  ploughing  and  harrowing,  a  little 
more  "clearing  up"  and  "burning  of  brush,"  by  the  farmer,  unaware  of 
the  value  of  what  he  was  destroying,  and  the  little  Box  Huckleberry  will 
be  numbered  with  the  things  that  were  and  are  not  Its  only  chance  lies 
in  the  steepness  and  sterility  of  the  hillside,  which  all  botanists  must  hope 
will  enable  it  long  to  maintain  the  unequal  contest  against  so  many  dan- 
gerous foes.  Perry  county  and  Centre  township  will  then  continue  to 
boast  the  possession  of  a  natural  botanical  garden,  containing  one  of  the 
most  interesting  vegetable  relics  on  earth. 

Appendix. 

August,  18S3.  The  fruit  of  the  Box  Huckleberry  is  now  ripe,  and  com- 
pared with  that  of  other  species  is  scanty.  The  berries  grow  singly  and 
not  one  plant  in  ten  is  productive.  They  are  edible,  but  lack  sweetness, 
and  are  hence  perhaps  less  attractive  to  animals.  The  blossom  in  early 
May  was  profuse,  more  so  than  that  of  its  kindred  species.  The  fruit  is 
of  the  same  size  as  theirs  and  is  covered  with  a  bloom  like  that  of  the  low 
blueberry. 

On  tJie  Equivalent  of  the  New  York  Portage,  in  Perry  County,  Middle  Awi- 

syhania. 

{Read  before  the  American  Philosophical  Society,  September  tl,  1S8S.) 

The  Cardiola  Shale. 

About  200  feet  above  the  Fencstella  shale,  the  topmost  bed  of  the 
feet  of  Hamilton  Upper  shale,  which  in  Perry  county  is  the  highest  lay< 
in  which  a  Hamilton  fauna  occurs,  is  a  mass  of  shale  differing  in  som 
respects  from  that  above  and  below  it.     Though  no  sharp  plane  of  limit 
tion  can  be  drawn  at  its  base  to  sepanite  it  from  the  200  (?)  feet  of  barrec- 
black  slate  which  is  here  the  representative  of  the  New  York  Genuiu    '* 
shale  (so  far  as  hitherto  determined),  yet  a  good  physical  distinction 
twccn  the  two  is  alTorded  in  the  field  by  the  bleaching  of  the  latter  und^ 
the  action  of  the  air  and  light.     This  is  so  complete  that  a  bank  of  weatta' 
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I  from  IhMe  (Genesee)  beds  is  qarte  white,  whereas  a  fresh 
D  mrus  U  nenrly  blrtck.  The  Hhalcq  or  which  I  am  now  writing  dn 
tairest  any  so  marked  cliange  of  color,  but  rctAin  much  more  firmly 
ttek original  black  tint.  Theyare  very  smooth  and  free  from  sand,  usually 
d*rk,  hut  Bomctiniet  greeniBh.  They  may  be  diBtioguished  somewhat 
roughly  in  ibe  fle!d  from  the  overlying  Chemung  proper,  by  the  former  of 
tliPM)  characlsra  and  especially  by  the  absence  of  those  even-bedded,  thin, 
flne-gnined,  square  fracturing  beds  of  sandstone  wliich  so  distinctively 
marit  the  Chemnng  proper  In  tbia  region. 

The  beds  below  these  Cardiola  shales.  Ihat  is  the  representatives  of  the 
Oeaesee  of  New  York,  are  rcmnrkably  barren,  and  have  thus  far  yielded 
m«  no  fossils  In  Ferry  county.  The  lower  bedi  of  the  Chemung  proper 
have  bIbo  proved  unprolliable  ground.  But  ilic  300  feet  of  shale  to  whioh 
]  hkve  assigned  the  above  name,  though  by  no  means  rich  in  fossils,  have 

Eheleas  yielded  u  few  species  wlilch  enable  me  with  confldence  to 
them  their  place  as  representatives  of  the  Portage  group  of  New 
Some  of  these  are  pecatinr  to  thew  bods,  and  must  therefore  be 
ered  "characteristic"  for  the  district.  Chief  among  them,  and 
itlmoflt  everywhere  present  where  these  beds  are  exposed,  is  the  small  but 
iKkulifal  Umeilibrancb  figured  In  the  Geology  of  the  Fourth  District  of 
Sew  York,  by  Prof.  Hall,  under  the  name  of  Acir'^a  iptfioia,  now  Car- 
^iaU  tpteiont.  Tliin  shell  was  confined  in  its  range  to  the  Portage  group 
af  Kew  York  at  the  time  of  publication  of  the  Geology  of  the  Fourth  Dis- 
%)na.,  but  is  reported  in  the  later  volume  (vol.  v.  p.  1)  to  occur  also  In  the 
AkaMec.  In  Perry  county  this  species  occurs  toward  ihe  top  of  tlie  beds 
CbitUe  between  the  summit  of  the  Hamilton  and  the  base  of  the  Chemung 
pioper,  and  there  is  consequently  little  precipitancy  in  referring  them  to 
•.k>  Portage.  A  conclusion  which  is  in  full  accord  with  the  evidence  fur- 
nMied  by  stratigraphy. 

I  have  not  yet  succeeded  in  establishing  any  wide  or  general  physical 
f'liie  of  demarkation  at  which  the  fossils  given  on  the  next  page  cease  and 
*^o  Chcmnng  fauna  proper  begins.  The  beds 
■■be  uceptiona  iiere  noted.  But  a  very  conven 
•"S  by  a  heavy  bed  of  sandstone  which  occurs 
'^■P  of  the  equivalbut  of  the  Genesee  slate. 

Tbia  bed  of  sandstone  does  not  crop  out  i 
'**«>nd  it  on  the  north  side  of  the  Butfalo  hills  on  the  road  rum 
***•  old  JuniaiA  Furnace,  where  it  forms  the  Iwnk  of  the  strei 
***iBtoraiid  more  solid  than  anywhere  else.  It  is  also  exposed  o 
~"  Held  to  Newport,  about  a  mile  fhim  the  latter  town. 
i>pllag  this  view  we  have,  for  Perry  county,  the  following 
n  of  the  column  : 


ire  somewhat  barren  with 
;nl  local  borti'.on  is  alturd' 
about  300  feet  above  the 


but  t  have 
ining  from 

on  the  road 


Chemung  abnle  and  sandstone  . . 
PoTtage-Chemung  sandstone... 
Cardktla  (Porutgo)  shale 
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FenU 

Genesee  abftle 200 

Fenestella  sliale •  ■  ■   -. IS 

TropiduleptuB  shale 15 

BbidlUod  Upper  (Oclirej)  Blmle 190 

Hamilton  Fossil  ore  and  Pnracyclas  eliale S 

Hamlltoa  Mndslono 

Tbe  Cabdiola  Shale  and  Portage  Beds  of  Pkrkx  ConBTT. 

Liti  of  FoitOi. 

1.  CardiolB  speciosa,  Halt. 

2.  Slyllola  fissurella,  Hnll 

3.  LUQulicardittm  fragile.  Hall. 

4.  AmboctElia  flnibrialQ,  a.  e. 

5.  SlropliodODla  perplaoa,  v.  parvs,  n.  v. 

6.  Ooniatiies  compliuiatiiB  %  Hall. 
T.  ColegluB  acicula,  Hall. 
B.  PotoriocrinuB,  sp.  ? 
S.  Autopora  lubiformis.  Hall. 

11).   Sire  pie)  asma,  ep.  t 
11.  Pleurolomnria  f 

Details  on  the  paleontology  and  descriptions  of  lie  new  species  are  dft 
ferred  for  wanl  of  time. 

Tbe  new  species  AMboralia  fimhrinta  named  in  llie  preceding  list  vei 
much  reaembleB  Ihe  kindred  species  from  the  Ilamillon,  Ambocalia  uml 
Ttata  Hall,  bat  dilTerH  from  it  chiefly  in  being  set  with  small,  floe  spinea 
regalar  concentric  rows,  n  feature  of  wliich  I  have  seen  no  trace  in  tJ 
fossils  of  thia  genus  from  otLer  horizons  In  the  county,  Tlie  presence  0 
these  spines  gives  the  citsts  of.il.  fimbriata  an  appearance  much  like  thoa 
of  Spirifera  Jimhnata.  Hall. 

Wherever  the  two  beds  can  be  examined  In  position  I  have  fonnd  lh| 
those  containing  AmboroAin  lie  above  those  containing  Cnrdiola. 
BeclioDS  only  one  of  these  fossils  can  be  obtained,  the  exposures  bein 
usually  small.  Both  are,  however,  so  tar  as  I  have  observed,  stricti 
limited  to  this  horizon,  and  consequently  either  is  available  for  determUi 
ing  ii. 

The  best  exposure  of  tbe  Cnrdiola  shale  In  Centre  township  ia  About  ti* 
miles  S.  W.  of  New  Bloomlleld  opposite  the  bouJie  of  Mr.  Samuel  Browi 
and  for  some  distance  thence  loward  the  hill  (Iron  ridge)  where  a  sm&U  a 
shows  the  shales  containing  Ciirdiola  tpeeiata  and  Amboeidia  jitnbriaUt  | 
abundance,  Meusurement  of  their  tbicknesa  is  dlfflcult  on  accoun 
concealment  of  iheir  Iwise  and  the  uncertainty  of  dip  which  is  not  i 
in  either  degree  or  directjon.  Considerably  more  (ban  100  feet  la  e: 
and  towards  the  upper  part  otlhe  section  the  typical  Chemung  attndsloiM 
be^'in  to  appear  iiujonu  the  shales.    The  Genesee  slate  is  entirely  t 
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cealed,  unless  its  topmost  layers  yield  the  loose  material  shown  in  the 
roadside  cut  nearly  opposite  Mr.  Brown's  house.  This  part  of  the  section 
has  yielded  no  fossils. 

The  Cardiola  shale  also  appears  in  the  side  of  the  road  leading  to  Perry 
Fomace  near  the  house  of  Mr.  Quigley.  It  is  here  a  very  smooth,  yel- 
low green  shale,  and  has  yielded 

Cardiola  speciosa. 

Strophodonta  perplana  v.  parva. 

Arohocoelia  fimbriata. 

Styliola  fissurella. 

€k>niatites  complanatus  ? 

A  third  exposure  of  these  beds  is  at  the  mouth  of  Losh's  rup,  in  Wheat- 
field  township,  where,  in  a  cut  on  the  roadside,  the  lower  or  Cardiola 
beds  may  be  seen  and  their  fossils  collected.    I  have  obtained  here, 

Cardiola  speciosa. 

Strophodonta  perplana  v.  parva. 

A  fourth  exposure  of  these  Portage  beds  is  on  the  south  branch  of  Losh's 
run,  about  two  miles  west  of  the  Juniata  and  near  the  cross-roads,  at 
the  house  of  Mr.  D.  Bosdorf.     Here  the  upper  beds  only  occur,  yielding 

Ambocoella  fimbriata. 

Strophodonta  perplana  v.  parva. 

A  fifth  exposure  of  these  shales  is  on  the  road  leading  south  fVom  New- 
port to  the  ore  works  on  Limestone  ridge,  near  Pine  grove.  Near  the 
house  of  Mr.  J.  Ramer  occur  darl^  smooth  shales  by  the  road  yielding 

Styliola  fissurella. 

Cardiola  speciosa. 

Coleolus  aclcula. 

^  sixth  exposure  of  the  same  shales  occurs  near  Newport,  on  the  upper 
road  to  Baileysburg,  soon  afler  leaving  the  river.  Here  the  Portage- 
Chemung  sandstone  is  cut  twice  at  a  bend  in  the  road,  and  close  under- 
neath it  come  the  shales  yielding  the  usual  fossils.  Only  a  few  feet  of 
the  highest  part  of  the  Portage  are  exposed,  but  the  following  species 
were  found  after  a  short  search  : 

Cardiola  speciosa. 

Ambocoelia  fimbriata. 

Styliola  fissurella. 

Aulopora  tubiformis. 

Strophodonta  perplana  v.  parva. 

This  exposure  has  also  yielded  me  a  small  crinoid  Poterioerinus,  appar- 
ently undescribed,  and  a  Streptelasma,  both  of  which  I  have  been  unable 
for  want  of  time  to  examine  minutely. 

I  have  little  doubt  that  the  fauna  of  this  Portage  group  might  be  much 
increased  by  longer  search.  One  or  two  additional  species  have  been 
already  obtained  by  recent  visits  to  some  ot  the  other  places  mentioned 
above. 
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The  following  extract  from  the  Geology  of  the  Fourth  District  of  New 
York  will  show  the  close  resemblance  between  the  rocks  at  the  two  places: 
"The  thick-bedded  sandstones  at  Portage  form  the  terminal  rocks  of  the 
group."  "The  upper  part  consists  of  thick-bedded  sandstone."  "The 
arenaceous  strata  of  the  Portage  group  are  always  more  argillaceous  thaa 
those  of  the  Chemung  group." 

It  appears  from  Prof.  Hall's  description  of  the  group  that  it  begins  with 
beds  very  free  from  sand — the  C-ashaqua  shale— and  ends  with  a  heavy 
thick-bedded  sandstone.  At  least  this  is  its  cliaracter  at  its  eastward  ex- 
posures on  the  Genesee  river.  Farther  west  the  sand,  as  usual,  disappean 
and  the  group  contains  little  except  shale. 

The  Portage  group  in  Perry  county  comes,  therefore,  as  near  to  the  tyi4cal 
Portage  group  in  New  York,  as  can  be  expected — near  enough  in  strati- 
graphical  and  palflBontological  characters  to  give  full  confidence  in  their 
identification. 

I  may  ndd,  in  conclusion,  that  some  of  the  shale  beds  near  the  Portage- 
Chemung  sandstone  are  much  valued  locally  as  whetstones.  These  ap- 
parently occur  both  above  and  below  the  sandstone. 

In  one  place  also,  a  bed  of  light-colored  brown  hematite  has  been  exposed 
lying  on  the  top  of  the  sandstone  and  about  eighteen  inches  thick.  This 
is  the  only  case  of  the  occurrence  of  a  bed  of  iron  ore  of  any  appreciable 
thickness  in  the  (>hemung  of  Perry  county.  No  trial  has  yet  been  made 
of  it,  but  Judging  from  appearance  it  would  not  be  of  high  grade. 

The  facts  given  above  are  useful  in  that  they  enable  us  to  separate  400 
feet  from  the  great  mass  of  olive  shale  in  Perry  county.  The  separation  of 
200  feet,  as  the  Hamilton  Upper  shale,  was  mentioned  in  the  beginning 
of  this  article.  The  total  thickness  of  the  olive  shales  of  VHI  has  been 
given  in  the  neighborhood  of  Newport,  at  about  5500  feet,  thus  divided  : 

Chemung 8800 

Portage OOOabouL 

Genesee.' 1120 

5520 

But  these  measurements  are  much  exaggerated.  They  have  apparently 
been  made  along  the  Juniata,  without  noticing  a  fold  which  occurs  at 
Inoculate  run,  and  tlie  effect  of  which  extends  beyond  the  river.  The 
ground  is  very  difficult,  but  the  following  figures,  which  I  have  ob- 
tained with  considerable  trouble  and  checked  as  carefully  as  was  possible 
with  the  limited  lime  at  my  command,  are  certainly  nearer  the  truth  for 
the  neighborhood  of  Newport  : 

Chemung 3000 

Portage 200 

Genesee 200 

a400 
It  thus  appears  that  after  the  separation  of  the  600  feet  above  mentioned. 
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the  thickness  of  which  is  only  approximately  given  here,  there  yet  remains 
an  immense  mass,  the  subdivision  of  which  is  more  difficult,  but  would  not 
perhaps  be  impossible  if  sufficient  time  were  allowed. 

I  am  unable  as  yet  to  say  if  these  Cardiola  shales  extend  far  north  and 
south,  no  exposures  having  been  yet  found.  But  the  places  above  men- 
tioned trace  them  through  the  middle  of  the  county  from  south-west  to 
north-east,  a  distance  of  seven  or  eight  miles.  Their  farther  extension  is 
very  little  less  than  certain. 

Appendix. 

Since  the  above  paper  was  read  I  have  spent  a  few  hours  with  Prof.  I. 
C.  White,  now  engaged  in  the  survey  of  Huntingdon  county.  With  his 
assistance  I  found  the  bed  here  described  and  most  of  its  fossils  near 
Huntingdon.  The  thickness,  though  shortness  of  time  prevented  meas- 
urement, seems  also  very  nearly  the  same. 


Note  an  the  Genus  Bensselaeria  in  the  HamUUm  Oratip  in  Perry  Co.    By 

E,  W.  Claypole, 

CBead  before  iJie  American  Philosophical  Society,  September  SI,  188S,) 

The  Genus  Rensselaeria,  Hall,  was  established  to  receive  certain  Brach- 
iopods,  some  of  wh'ch  were  new,  and  others  of  which  had  previously  been 
known  under  other  names.  •  They  were  distinguished  by  their  general 
outward  form  and  certain  peculiarities  of  internal  structure  from  other 
Brachiopods  nearly  allied  to  them. 

The  Genus  Rensselaeria  is  limited  in  Eastern  North  America  to  the 
Lower  Helderberg  and  Oriskany  groups,  four  of  its  twelve  species  occur- 
ring in  the  former  and  seven  in  the  latter.  One  only,  a  small  species,  R, 
Johanni,  Hall,  has  been  described  from  the  Upper  Helderberg  of  Water- 
loo, Iowa.  Of  this  Prof.  Hall  speaks  doubtfully,  referring  it  to  this 
genus  only  on  account  of  its  external  characters. 

Prof.  Hall  informs  me  that  he  has  since  that  time  removed  this  species 
from  the  genus.  It  is,  therefore,  rather  surprising  to  find  well-marked 
specimens  of  Rensselaeria  high  up  in  the  Hamilton  group  of  Middle  Penn- 
sylvania. Tet  the  sandstone,  so  conspicuous  a  feature  of  this  group  in 
Perry  and  adjoining  counties,  yields,  near  its  middle,  a  bed  which  is  in 
some  places  little  more  than  a  mass  of  shells  of  a  form  which  can  scarcely, 
if  at  all,  be  distinguished  from  B.  Marylandica  of  the  Oriskany  sandstone. 

In  some  places  this  shell  is  found  almost  alone,  but  in  others  it  occurs 
mixed  with  Spirifera  formosa,  or  a  species  so  like  it  that  I  cannot  distin- 
guish them.  This  Spirifera  is  the  most  abundant  fossil  in  tlie  Hamilton 
sandstone  of  the  county,  occurring  sometimes  in  myriads. 
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The  Hamilton  sandstone  is  a  peculiar  deposit  of  sand  in  the  midst  of  a 
vast  accumulation  of  shales.  It  covers  a  district  extending  from  the  Blue 
mountain  northward  for  ahout  fifty  miles  and  eastward  to  the  nuigh- 
horhood  of  the  Schuylkill  river.  Westward  its  limit  cannot  be  traced,  as 
it  is  destroyed  by  erosion,  but  from  appearances  it  was  as  great  as  in  the 
east.  It  lies  between  a  mass  of  shale  above  and  another  mass  below,  and 
at  its  greatest  development  is  about  800  feet  thick,  at  the  Bniiqaehanna 
gap.  Some  of  its  beds,  especially  toward  the  middle,  are  very  hard  and 
flinty,  but  it  grows  more  and  more  shaly  as  it  recedes  ftom  this  point. 
Apparently  it  exists  at  some  distance  from  its  point  of  greatest  devatop- 
ment  as  a  sandstone  mass  below  and  another  above,  with  IntfltMrftt 
shales.  .^t 

7.:  • 

i  ' 

Note  on  a  large  Cruetacean  from  tlie  CatekQl  Group  of  nirawifisiiwljilffllf 

E.  W,  Claypole,  :}^r\ 


{Bead  before  tJie  American  Philosophical  Societg,  Sept,  $1,  ISSSLj^j-}^ 

■'  V. 

■  T 

I  have  lately  received  from  Mr.  R.  D.  Lacoe,  of  Pittston,  a  slab 
sandstone,  from  the  Catskill  group  of  Wyoming  county,  contiJniiig 
preserved  head  of  some  creature.    Though  not  complete,  yet  eiu 
mains  to  enable  me  to  form  a  good  idea  of  what  the  fhll  form  of  the  hSid 
must  have  been. 

It  measures  eight  and  a  half  inches  across  the  broadest  part^  and  the 
same  from  front  to  back.  The  outline  is  semi -elliptical,  the  part  prsserved 
corresponding  to  a  piece  cut  from  one  of  the  ends  of  an  ellipse.  Bk 
somewhat  distorted,  and  may  when  perfect  have  been  more  nearly  sshI- 
circular.  The  outline  is  slightly  wavy,  but  this  also  may  be  due  to  dlslsr- 
tion.  Fortunately  the  right  side  is  almost  perfect  and,  being  symmetilsri, 
it  is  not  difficult  to  reconstruct  the  other.  A  good  idea  of  its  general  ^ape 
may  be  suggested  to  a  paleontologist  by  saying  that  it  resembles  tbe  iMsd 
of  Cephalanpie, 

A  longitudinal  median  ridge  runs  from  near  the  front  margin  almost  to 
the  back  of  the  portion  preserved,  dividing  the  head  surface  into  two 
equal  parts.  This  ridge  rose  near  its  front  end  into  a  low  tubercle,  or 
perhaps  a  spine,  and  near  its  hinder  end  into  a  distinct  and  boldly  elevated 
spine  which  is,  however,  crushed  down  almost  flat.  Posteriorly  the  ridge 
narrows  and  tapers  down  to  the  general  surface. 

At  the  place  of  the  posterior  spine  another  ridge,  less  distinct,  crosses 
the  former  at  right-ancles,  and  itself  rises  at  its  two  ends,  midway  to  the 
outer  margin,  into  low  prominences  from  which  two  semicircular  ridges, 
convex  outwanlly.  run  curving  in  toward  the  median  line  at  both  their 
ends,  one  in  front,  the  other  behind  the  cross- ridge  from  which  they  start. 
Each  cross-ridge,  with  its  semicircular  branch,   resembles  in  outline  an 
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anchor-shank  with  its  two  arms.  Right  and  left  of  the  anterior  tuber- 
cle, and  not  quite  half  way  between  them  and  the  margin,  arise  two 
broad,  rounded  prominences  anteriorly,  elongated  and  connected  with  the 
median  ridge  by  a  scarcely  perceptible  elevated  tract.. 

The  whole  surface  of  the  head  is  covered  with  small  wrinkles  or  tuber- 
cles, the  former  chiefly  in  front,  the  latter  behind,  and  the  margin  is 
marked  by  a  narrow  groove  about  one-eighth  of  an  inch  in  breadth,  resem- 
bling that  which  often  marks  the  head  of  a  trilobite. 

No  trace  of  bone  can  be  found  upon  the  specimen,  so  that  there  is  no 
ground  for  supposing  that  it  is  the  head  of  a  flsh.  But  the  greater  part  of 
the  surface  is  covered  with  a  thin,  black,  perhaps  carbonaceous,  coating, 
highly  suggestive  of  the  carapace  of  a  crustacean.  This  is,  beyond  doubt, 
its  nature,  and  the  fossil  represents  a  large  species  hitherto  unknown,  and 
from  an  horizon  which  has  thus  far  yielded  nothing  similar  to  it.  The 
only  crustaceans  yet  announced  from  the  Catskill  are  some  small  entomos- 
tracans  mentioned  by  the  writer  at  the  meeting  of  the  American  Associa- 
tion at  Montreal.  The  specimen  in  question  possesses  therefore  an  un- 
usual interest. 

From  so  small  a  portion  of  the  specimen  it  is  difficult  to  assign  it  its  ex- 
act place  in  the  animal  scale,  but  among  the  crustaceans  we  are  led  im- 
mediately to  look  at  the  allies  of  the  existing  king-crab,  Limulus,  and 
those  of  the  fossil  EarypteruB  and  Pterygotus.  Both  of  these  possess  the 
peculiar  trilobiiic  head -shield,  and  may,  therefore,  supply  useful  informa- 
tion concerning  this  species. 

But  the  general  outline  of  the  fossil  being  semi-elliptical,  does  not  well 
agree  with  that  of  Limulus,  and  its  fossil  allies,  which  is  semicircular. 
Llmuloid  forms  descend  to  us  from  Silurian  days,  but  they  all  present  a 
semicircular  head-shield  similar  to  that  of  the  living  king-crab,  Limulus 
JMyphemuSt  or  Moluceanus,  of  the  east  coast  of  America,  and  the  Molucca 
islands.  The  same  form  of  head-shield  characterizes  all  the  fossil  genera 
allied  to  XimuZiM  —  ffemiaspis,  Bunodes,  Kuproopn,  Belinurus,  and  Holy- 
cine.  It  is.  consequently,  impossible  to  refer  our  specimen  to  the  dagger- 
tailed  family  of  Xypho9uran9. 

Not  better  does  the  outline  of  the  head  agree  with  that  ot  the  rounded, 
oblong  head-shield  of  Pterygotus  and  Eurypterus.  Yet,  in  some  respects, 
it  reminds  us  of  these.  But  the  discrepancy  is  too  great  to  allow  of  its 
reference  to  any  established  genus  of  the  Eurypterids.  This  will  be  evi- 
dent on  an  examination  of  the  accompanying  outlines. 

The  eyes  being  undiscoverable  in  the  fossil,  the  important  evidence 
-which  they  might  afford  towards  settling  its  relationship  is  not  available, 
but  very  important  and  conclusive  testimony  is  derived  from  the  markings 
on  the  surface  of  the  carapace.  Beside  the  wrinkles  or  tubercles  men- 
tioned above,  the  crest  is  covered  with  small,  delicate,  crescentiform  sculp- 
ture, resembling  that  which  is  characteristic  of  the  Eurypteridfl^  aad  a 
representation  of  which  is  given  in  the  plate. 
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Considering  all  these  facts  I  have  determined  to  place  the  fossil  in  a  new 
genus  established  to  receive  it,  and  named  from  the  elongated  head  JM- 
ichoG&phcUa.  The  generic  and  speciQc  descriptions  are  necessarily  im- 
perfect, being  founded  on  imperfect  specimens,  but  the  characters  of  the 
head  are  distinct. 


o    o 


a. 


b. 


d. 


e. 


a.  Eurypterus  remipes, 

b.  Stylonurus  Logani. 

c.  Pterygotus  Anglicus. 

d.  Limulus  rotundatus. 

e.  Scale  lilce  sculpture  o{  DolichocephaXa,  nat.  size. 

DOLICHOCEPHALA,    n.    g. 

Genus  of  Crustaceans  allied  to  Eurypterus.     Head -shield  only  known. 

General  outline  semi-elliptical  (the  length  being  parallel-to  the  major 
axis  of  the  ellipse).  Surface  slightly  convex  ;  margin  furrowed.  Medial 
line  marked  with  an  elevated  ridge,  beginning  near  the  front,  and  rising 
into  spines  or  tubercles  at  different  points  along  its  course,  sinking  again 
to  the  general  level  posteriorly.  Another  obscure  and  interrupted  ridge 
or  row  of  tubercles  lies  between  the  median  ridge  and  the  margin,  and 
another,  more  or  less  defined,  crosses  the  median  ridge  at  right  angles 
near  its  hinder  extremity. 

Whole  surface  marked  with  smill,  low  tubercles,  and,  beside  tliese, 
with  minute  delicate  scale  like  sculpture. 


DOLICUOCEPHAI.A.   LaCOANA,    n.    8. 

General  outline  as  in  genus ;  margin  with  two  narrow  furrows  and  a 
fillet  between  them,  the  whole  almost  a  half  an  inch  wide.    Median  ridge 
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well  marked,  rising  anteriorly  in  a  low  spine  or  tubercle,  and  again  in  a 
larger  or  more  prominent  one  at  its  hinder  end.  A  lower  ridge  crosses 
this  at  right  angles,  extending  about  half-way  to  the  margin,  and  at  the 
end  of  this  are  two  semicircular  ridges  curving  inward  half-way  to  the 
median  ridge,  and  sinking  to  the  general  level.  In  the  hinder  angle,  be- 
tween this  and  the  cross  ridge,  is  a  roundish  mark  which  may  indicate  the 
place  of  the  eye.  Another  elongated  tubercle  or  short  ridge  lies  between 
the  anterior  end  of  the  median  line  and  the  margin. 

Surface  marked  with  crowded,  low  tubercles,  and  with  the  delicate, 
scale-like  sculpture  of  the  genus. 

The  fossil  was  found  in  the  sandstone  of  the  Catskill  group  at  Meshop- 
pen,  Penna.,  and  is  the  property  of  R.  D.  Lacoe,  Esq.,  of  Pittston,  to 
whose  kindness  I  am  indebted  for  the  use  of  the  specimen,  and  in  whose 
honor  I  have  named  it. 

There  is  a  species  of  Eurypterus  described  by  Prof.  Whitfield,  in  the 
forthcoming  volume  of  the  Palaeontology  of  Ohio  (New  fossils  from  Ohio. 
Pamphlet),  of  which  he  says  : 

"  The  cephalic  shield  is  proportionately  broader  than  that  of  E.  remipe$ 
or  E.  iaeustris,  and  is  more  regularly  rounded  or  arched  on  the  anterior 
border,  lacking  that  subquadrate  form  characteristic  of  those  species." 

This  species,  Eurypterus  Eriensis,  from  the  hydraulic  limestone  of  Put- 
in-Bay, Ohio,  shows  a  manifest  departure  from  the  ordinary  type  of  the 
head  of  Eurypterus,  but  the  variation  seems  rather  in  the  direction  of 
Limulus  or  Euproops,  than  in  that  of  Dolicocephala.  As  Prof.  W.  does 
not  mention  the  size  of  his  specimen,  it  is  impossible  to  say  how  nearly 
the  two  approach  in  that  respect.  The  horizon  from  which  it  comes  in 
Ohio  is  the  equivalent  of  the  waterlirae  of  New  York,  to  which  the  genus 
Eurypterus  is  almost  entirely  confined.  Two  species  are  described  from 
the  Coal  Measures,  and  one  from  the  Devonian,  of  Pennsylvania.  • 


Stated  Meeting,  October  6,  1883. 
Present,  10  members. 

A  photograph  of  Professor  James  Morgan  Hart  was  pre- 
sented for  insertion  in  the  Album. 

Letters  of  acknowledgment  were  received  from  the  Smith- 
sonian Institution  (113),  and  the  Sociedad  Economica  de  Ya- 
lencia,  September  16. 
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A  letter  of  envoy  from  the  Department  of  the  Interior  was 
read. 

Donations  for  the  Library  were  reported  from  the  Annales 
des  Mines,  Eevue  Politique,  Commercial  Geographical  Society 
at  Bordeaux,  Meteorological  Committee  and  London  Nature, 
Essex  Institute,  Boston  Natural  History  Society,  American 
Journal  of  Science,  New  Jersey  Historical  Society,  Franklin  In- 
stitute, American  Medical  Association,  Journal  of  Pharmacy,  H. 
Phillips,  Jr.,  United  States  Fish  Commission,  Surgeon-Gen- 
eral's  OfiSce  and  United  States  Geological  Survey. 

An  obituary  notice  of  the  late  Henry  Seybert  was  read  by 
Mr.  Moncure  Eobinson. 

The  death  of  Prof.  J.  Reinhard  Blum  at  Heidelberg,  August 
22,  aged  80,  was  reported. 

The  death  of  Prof.  W.  A.  Norton  at  New  Haven,  Connecti- 
cut,  September  21,  aged  72,  was  reported. 

• 

"  The  Zone  of  Asteroids  and  the  Ring  of  Saturn,"  by  Prot 
Daniel  Kirkwood,  of  Bloomington,  Indiana,  was  read  by  the 
Secretary. 

Prof  Barker  brought  to  the  attention  of  the  Society  a  num- 
ber of  electrical  novelties:  small  batteries  which  can  be  sealed 
up  and  applied  to  special  practical  purposes,  such  as  lighting 
gas  lam[)s,  treating  nervously  diseased  patients,  ringing  an 
alarm  bell  when  the  heat  of  a  room  becomes  unduly  raised, 
&c.,  and  a  new  and  much  chea]>er  method  of  coiling  and  insu- 
lating wire,  by  winding  the  naked  wire  and  a  cotton  thread 
together  on  the  same  spool.  These  inventions  of  Mr.  Clarke 
of  Manchester,  were  exhibited  and  explained. 

Pending  nominations  Nos.  985  to  1006  were  read. 
And  the  meeting  was  adjourned. 
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OBITUARY  NOTICE  OP  HENRY  SEYBERT. 

Bt  Moncube  Robinson. 

(Bead  btf&re  the  American  PhUoBcphical  Society,  October  5,  188S,) 

Mr.  President  and  Gentlemen: 

I  have  occasionally,  when  asked  to  write  an  obituary 
notice  of  a  departed  friend,  felt,  as  a  prominent  citizen 
in  the  earlier  days  of  our  Republic  is  said  to  have 
replied,  when  asked  if  he  would  accept  a  nomination 
to  the  Presidency,  "The  office"  (his  reply  was)  "is  one 
not  to  be  sought  or  declined."  The  eminent  and  vir- 
tuous citizen  who,  sixty  years  ago,  made  this  reply, 
made  it  in  view  of  the  immense  responsibility  of  the 
office.  But,  Mr.  President,  more  or  less  responsibility 
attaches  to  the  performance  of  all  the  duties  of  life, 
and  the  writer  of  a  brief  sketch  of  the  life  of  a  de- 
parted fellow-citizen,  for  the  information  of  the  public, 
is  obliged  to  recollect  the  motto  "  de  mortuis  nil  nisi 
verum'*  as  well  as  that  ^' de  mortuis  nil  nisi  bonum!' 
None  of  us,  sir,  are  infallible,  or  free  from  the  frailties 
which  pertain  to  our  humanity,  and  we  should  act 
tenderly  and  affectionately,  as  well  as  truly,  in  dealing 
with  either  frailties  or  mistakes,  especially  when,  as  in 
the  case  of  our  departed  friend,  they  were  only  peculi- 
arities not  amounting  to  a  fracture,  or  a  flaw,  or  even  a 
blemish,  in  the  escutcheon  of  a  life  of  blended  useful- 
ness and  goodness. 

The  friend,   Mr.   Seybert,  of  whom  you  have  re- 

PROC.  AHER.  FHIL06.  SCO.  XXI.  114.  2e.      PRINTED  NOVEICBER?,  1883. 


Koblnson.]  ^^  [Oct.5» 

quested  me  to  write  an  obituary  notice,  was  at  the 
time  of  his  death  the  oldest  member  of  our  Society; 
one  who  at  an  earlier  period  in  the  annals  of  societies 
would  have  borne  the  title  of  tls  Dean.      He  was 
elected  one  of  its  members  January  the  i6th,  1824, 
three  weeks  only  after  the  twenty-second  anniversary 
of  his  birth,  at  a  period  when  the  Society  had  on  its 
list  of  members  as  many  distinguished  and  learned 
men  as  at  any  period  before,  or  since,  when  (as  I  pre- 
sume is  still  the  case),  new  members  were  nominated 
and  elected  without  the  slightest  previous  knowledge 
of  their  nomination  being  proposed,  and  when  in  the 
case  of  rejected  nominations,  no  one  besides  those 
present  knew  that  their  names  had  been  presented  for 
consideration.     On  the  5th  of  March,  1824,  between 
six  or  seven  weeks  after  his  election,  Mr.  Seybert 
read  to  the  Society  a  clearly  written  and  most  inter- 
esting analysis  of  the  chrysoberyls  of  Haddam  (Con- 
necticut), and  Brazil,  a  mineral  and  gem  next  to  the 
sapphire  in  hardness,  and  which  had  for  some  years 
previous  attracted  much  attention  on  account  of  its 
rareness,  rather  than   its  value.     This  inaugural  dis- 
course of  Mr.  Seybert  will   be  found  in  Volume   2d, 
Article  No.  3,  of  the  new  series  of  transactions  of  the 
Society,  page  1 1 7. 

It  is  proper  before  proceeding  farther,  to  tell  you 
something  of  the  parentage  and  early  training  of  Mr, 
Seybert,  which  will  explain  how  he  became  a  member 
of  our  association  at  an  earlier  age  than  any  member 
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who  preceded  or  succeeded  him,  since  its  foundation 
to  this  day. 

His  father,  Adam  Seybert,  was  a  Philadelphian  by 
birth  and  education,  and  distinguished  as  a  chemist 
and  mineralogist,  who  represented  his  native  city  in 
Congress  during  eight  successive  years,  three  of  them 
(the  years  1812,  '13  and  '14),  years  of  great  trial,  and 
at  the  time  characterized  as  the  period  of  our  country's 
second  war  of  independence.  Between  the  close  of 
this  war  and  1818  Mr.  Seybert  found  time  to  prepare 
and  give  to  the  world,  whilst  performing  faithfully  his 
duties  as  a  member  of  Congress,  and  in  his  laboratory^ 
his  ^^  Statisticcd  Annals  of  the  United  States  of  America^ 
a  work  reviewed  in  the  Edinburgh  Review  of  January, 
•1820,  by  the  Rev.  Sydney  Smith,  in  an  article  which 
speaks  of  it  as  "a  book  of  character  and  authority," 
"  which  will  form  a  pretty  complete  portrait  of  Amer- 
ica, and  teach  us  here  to  appreciate  the  country,  either 
as  a  powerful  enemy  or  a  profitable  friend." 

As  a  chemist  and  mineralogist  he  is  spoken  of  in  a 
work  by  Professor  Benjamin  Silliman,  of  Yale  College, 
entitled  "American  Contributions  to  Chemistry,"  page 
2^€>^  as  follows: 

"  Adam  Seybert  is  one  of  the  few  American  chemists 
who  enjoyed  the  advantages,  rare  at  that  time,  of  a 
training  in  the  School  of  Mines  at  Paris,  late  in  the 
last  century.  He  has  left  few  papers,  but  his  memoir, 
read  before  the  American  Philosophical  Society,  March 
10,  1797,  entitled,  'Experiments  and  Observations  on 
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Land  and  Sea  Air/  is  of  interest,  as  the  earliest  exam- 
ple of  such  a  research  on  our  records.  It  relates  the 
results  of  twenty-seven  analyses  of  air  made  by  the 
author  at  sea,  in  a  voyage  across  the  Atlantic,  and  also 
the  comparison  of  these  results  with  other  analyses 
made  by  him  on  land,  near  Philadelphia,  by  which 
comparison  he  reaches  the  conclusion  that  the  air  over 
the  sea  is  purer  than  that  over  the  land ;  that,  while 
the  latter  varies  with  locality,  the  former  is  nearly  con- 
stant ;  and  he  then  ventures  the  suggestion  that  'per- 
haps the  impurities  are  absorbed  by  the  agitation  of 
the  waves,'  a  conclusion  to  which  modern  investiga- 
tion, by  the  use  of  more  exact  methods,  has  also 
arrived.  Considering  the  imperfect  condition  of 
eudiometric  methods  in  Seybert's  time,  his  research 
and  conclusions  therefrom  are  decidedly  creditable  to 
his  skill  and  sagacity." 

The  mother  of  Henry  Seybert  was  Maria  Sarah, 
daughter  of  Henry  Pepper,  Esq.,  of  Philadelphia,  one 
of  its  wealthy  and  respected  citizens,  Mrs.  Seybert 
died  during  the  early  infancy  of  her  son,  and  the  care 
of  him  in  infancy,  and  responsibility  of  his  whole  edu- 
cational training,  thereby  devolved  exclusively  on  his 
father,  who  remained  a  widower  until  his  death,  in 
Paris,  on  the  2d  of  May,  1825. 

I  met  there  a  few  days  after  the  death  of  his  fathe^i 
Mr.  Henry  Seybert,  who  had  accompanied  him  '^^ 
Paris,  and  been  there  his  constant  companion  ar»d 
solace,  during   the   critical  disease  which   ended    hi'^ 
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father's  patriotic  and  useful  life,  at  the  comparatively 
early  age  of  fifty- two  years.  He  was  in  deep  mqurn- 
ing,  and,  being  naturally  reserved,  had  but  few  ac- 
quaintances among  his  countrymen  in  Paris,  themselves 
then  comparatively  few  in  number.  Being  within  a 
few  weeks  of  the  same  age  with  him,  and  sincerely 
syn^athizing  with  him  in  his  profound  sorrow,  we 
became,  naturally,  in  a  short  time  well  acquainted. 
This  acquaintance  ripened,  during  our  travels  together 
in  England  the  following  summer,  into  a  respect  and 
friendship  which  continued  uninterrupted,  until  we 
were  separated  by  his  death  on  the  3d  of  March  last. 
At  that  time,  and  indeed  until  recently,  I  knew  but 
little  of  the  honorable  and  valuable  life  which  Mr.  Henry 
Seybert  had  been  leading  for  several  years  previous 
in  his  native  city.  His  disposition  was  taciturn,  and 
he  preferred  generally  listening  to  the  opinions  and 
conversation  of  others  to  taking  part  in  conversation 
himself,  and  but  for  the  request  of  the  Society  to  pre- 
pare this  tribute  to  his  memory,  I  should  probably 
never  have  known  how  highly  he  was  estimated  at  the 
time  of  our  first  meeting,  by  eminent  chemists  and 
mineralogists,  of  both  Europe  and  America.  Professor 
Benjamin  Silliman,  in  the  volume  before  quoted  from, 
in  which  he  speaks  of  Mr.  Adam  Seybert,  makes  the 
following  mention  in  page  74,  of  the  same,  of  the  son : 
-  "  Like  his  father,  Adam  Seybert,  he  was  educated  in 
the  School  of  Mines  in  Paris,  and  was  an  early  con- 
tributor to  our  knowledge  of  the  constitution  of  Amen- 
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can  minerals.  In  1582  he  analyzed  the  sulphuret  of 
molybdenum  from  Chester,  Pa. ;  chromate  of  iron  from 
Maryland  and  Pennsylvania;  the  tabular  spar  pyrox- 
ene, and  colophonite,  of  Willsborough,  N.  Y.,  and  the 
Maclurite  (chondrodite)  of  New  Jersey  (in  which  he 
independently  discovered  fluorine  as  Dr.  LanstafT  had 
done  before).  He  also  analyzed  the  manganesian 
garnet,  found  with  the  cheisoberyl  at  Haddam,  Conn., 
and  the  chrysoberyl  of  the  same  locality.  In  1830  he 
analvzed  the  Tennessee  meteorite  of  Bowen,  since 
which  date  I  have  been  unable  to  find  any  further  con- 
tributions from  Mr.  Seybert,  whose  attention  was  un- 
fortunately diverted  from  science,  to  which  his  early 
life  was  so  advantageously  devoted,  to  other  and  less 
fruitful  lines  of  investigation." 

It  is  to  be  regretted  that  Professor  Silliman  knew 
but  little  of  the  occupations  of  Mr.  Seybert  after  the 
death  of  his  father  in  the  spring  of  1825.  Being  the 
only  living  descendant  of  his  father  and  mother,  he 
inherited  a  large  fortune,  and  it  is  certainly  not  singu- 
lar, that  a  young  gentleman  of  twenty-three  years  of 
age,  who  had  inherited  a  fortune  estimated  by  his  con- 
temporaries at  $300,000,  who  had  been  occupied 
closely  for  several  years  in  the  laboratory,  in  chemical 
and  mineralogical  investigations,  which  had  made  him 
an  honored  member  of  our  body,  and  given  him  a 
name  and  reputation  among  the  scientists  of  Europe, 
at  the  early  age  of  twenty-two.  but  who  had  at  that 
time   seen   nothing  of  the  great  world,  should   have 
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been  tempted  to  give  up  for  some  years,  to  a  great 
extent,  the  laboratory,  for  the  pleasures  of  society  and 
travel.  To  this,  is  no  doubt  ascribable  the  fact  that 
after  May,  1825,  the  period  of  his  father's  death,  Pro- 
fessor Silliman  was  unable  to  find  "any  further  contri- 
butions from  Mr.  Seybert,"  besides  the  analysis  of  the 
Tennessee  meteorite  of  Bowen  in  1830. 

It  has  been  suggested  that  the  last  sentence  above 
quoted  from  the  discourse  of  Professor  Silliman,  had 
reference  to  his  spiritualistic  investigations.  If  so. 
Professor  Silliman  labored  under  a  great  mistake  as 
to  Mr.  Seybert's  occupations  between  1830  and  1850. 
During  all  that  period  he  was  certainly  much  more  of 
a  Materialist  than  a  Spiritualist,  but  I  think  more  of  a 
Christian,  though  for  a  time  a  doubting  one,  than 
either.  But  notwithstanding  his  religious  doubts,  and 
perplexities,  he  gave,  during  that  period,  both  in  this 
country  and  Europe,  where  he  passed  much  of  it,  his 
attention  and  aid  to' works  of  charity,  and  valuable  en- 
terprises. Among  the  latter  I  recollect  his  perfect 
confidence,  speedily  verified,  notwithstanding  the  de- 
cided opinions  and  predictions  of  Lardner  and  others 
to  the  contrary,  in  the  general  adoption,  within  a  brief 
period,  of  steamships  between  America  and  Europe. 

It  may  indeed  be  doubted  whether  the  large  acces- 
sion of  fortune  to  Mr.  Seybert,  on  the  death  of  his 
father,  was  a  fortunate  feature  in  his  history,  and  it  very 
probably  was  not.  Had  it  been  less,  he  would  proba- 
bly have  continued  a  co-laborer  with  his  friends  in 
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Europe  and  the  United  States,  in  his  previous  employ- 
ments, and  his  reputation  as  a  chemist  and  mineralo- 
gist, would  probably  have  increased  in  a  corresponding 
ratio  with  theirs.  But  it  may  fairly  be  inferred  from 
what  we  now  know  of  his  traits  of  character,  that  he 
was  one  of  those  who  believed  in  doing  their  duty  in 
that  state  of  life  In  which  it  pleases  the  Almighty  to 
place  them,  and  if  so,  he  naturally  inferred  that  duty 
in  his  own  case,  was  materially  modified  by  the  posses- 
sion of  a  large  fortune,  which,  properly  employed, 
might  enable  him  to  be  more  widely  useful  to  his  fel- 
low-citizens and  fellow-men,  than  he  could  be  even  if 
enrolled  with  the  Elie  de  Beaumonts  of  Europe  or 
the  most  distinguished  chemists  and  mineralogists  of 
America. 

The  change  in  the  views  of  Mr.  Seybert  as  to  the 
life  most  proper  for  him  in  the  future,  was  probably 
adopted  soon  after  the  death  of  his  father,  and  a  few 
weeks  previous  to  his  visit  to  England,  in  the  summer 
of  1825,  referred  to  in  a  previous  page.  We  had  the 
good  fortune  to  have  as  traveling  companions  in  this 
visit,  that  pure  and  excellent  man  arid  Christian  gen- 
tleman, Mr.  Nathaniel  Chauncey,  of  Philadelphia,  and 
Mr.  Jaquelin  Ambler,  of  Virginia,  a  member  of  one  of 
the  old  and  honored  families  of  that  State,  in  its  better 
days. 

We  harmonized  wonderfully  in  our  views  as  to  the 
places  and  objects  to  be  visited  by  us  ;  our  scientist, 
Mr.  Seybert,  preferring,  like  the  rest  of  us,  a  view  of 
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the  magnificent  residences,  and  beautiful  parks,  and 
venerable  Gothic  temples  of  the  past,  with  a  brief  stay 
in  her  manufacturing  and  commercial  cities,  to  any 
other  disposition  of  the  time  at  our  disposal.  We 
found,  in  short,  our  companionship  in  England  so 
agreeable,  that  we  sought  to  continue  it  on  our  return 
to  Paris  by  dining  frequently  together  at  the  same 
restaurants,  and  table  d'hotes,  and  passing  our  even- 
ings at  the  same  theatres,  especially  the  Theatre  Fran- 
^ais,  which,  in  the  winter  of  1825  and  '26,  still  num- 
bered Talma  and  Mars  among  its  attractions.  But 
there  was  one  place  in  Paris  especially  attractive  to 
our  partU  carree.  This  was  the  residence  of  Madame 
de  L.,  who  had  been  unfortunate  in  her  marriage,  but 
was  blessed  with  a  lovely  and  beautiful  little  daughter, 
at  the  time  only  five  or  six  years  old,  who  was  the  pet 
of  all  of  us.  The  husband  of  her  mother,  though  well 
connected,  was  extravagant  and  wasteful  in  his  habits, 
and-  had  expended  not  only  his  own  fortune,  but  a 
large  part  of  that  of  his  wife,  thus  creating  the  neces- 
sity of  her  receiving  table  boarders,  and  occupants  of 
rooms,  in  order  to  secure  the  accustomed  comforts  to 
herself  and  daughter.  Mr.  de  L.  was  occasionally,  but 
not  often,  one  of  her  guests. 

Their  daughter,  who  still  retains  a  great  deal  of  her 
own  and  her  mother's  grace  and  beauty,  sent  to  my- 
self, as  well  as  Mr.  Seybert,  two  or  three  years  ago,  an 
admirably  executed  photograph  of  herself,  with  a  re- 
quest, which  I  promptly  complied  with,  that  we  would 

PBGC.  AMEB.  FHILOS.  80C.  XXI.  114.  2f.      PRINTED  NOVEMBER  7,  1883. 


Robinson.]  250  fOetS, 

send  her  ours.  But  my  excellent  though  modest 
friend,  Mr.  Seybert,  would  not  be  persuaded  that  the 
wish  expressed  by  her,  was  anything  more  than  a  com- 
pliment, and  I  do  not  think,  at  the  time  of  his  death, 
that  he  had  sent  his.  I  was  truly  gratified  to  find  from 
his  will,  that  though  the  compliment  pai4  us  was  not 
responded  to  by  him,  Mr.  Seybert  did  not  doubt  her 
warm  and  affectionate  regard. 

I  ought  here  to  say  on  what  this  regard  was  found- 
ed.    It  was  the  result  of  one  of  those  incidents  or  ac- 
cidents of  life  which  cause  us  to  realize  that  "  truth  is 
sometimes  and  not  unfrequently  stranger  than  fiction." 
The  fact  of  Messieurs  Chauncey,  Seybert,  Ambler,  and 
myself  dining  together  at  the  apartments  of  Madame 
de  L.  made  us  all  feel  a  strong  interest  both  in  Mad- 
ame de  L.  and  her  lovely  little  daughter.     Mr.  Sey- 
bert remained  in  Europe  for  a  year  or  more  after  the 
return  home  of  his   fellow-travelers,  and   afterwards 
divided  his  time  for  many  years  between  Europe-and 
the  United  States,  and  thus  had  the  opportunity,  which 
they  had  not,  of  witnessing  the  development,  in  form 
and  feature,  as  well  as  in  intellect  and  beautiful  nature, 
of  the  gifted  daughter  of  Madame  de  L.,  and  profit^^ 
of  the  opportunity  to  offer  to  Madame  de  Ll  the  s^^' 
vance  of  any  funds  she  might  require  during  the  L*^' 
portant  period  between  girlhood  and  womanhood,      ^^ 
procure  for  her  daughter  the  best  instructors  in  1^^' 
guages  and  music,  and  such  other  accomplishments    ^ 
she  might  deem  appropriate  and  desirable  for  her. 
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A  few  years  later,  when  Madame  de  L.  found  it 
necessary  to  obtain  what  is  termed  in  France  a  divorce 
*^  de  corps  et  de  biens''  from  her  husband,  in  order  to 
protect  a  small  remainder  of  her  property,  Mr.  Sey- 
bert,  believing  in  her  ability  to  manage  a  large  Hotel 
Garni,  well  and  profitably,  advanced  to  her  the  means 
of  leasing  and  furnishing  one,  advantageously  situated 
on  the  Rue  Castiglione.  The  enterprise  was  so  suc- 
cessful that,  in  an  unusually  brief  period,  Madame  de 
L.  was  enabled  to  return  to  Mr.  Sevbert  his  advances, 
and  leave  for  herself  a  modest  but  sufficient  property 
for  her  support  in  her  declining  years. 

It  has  been  forty  or  more  years  since  these  services 
were  rendered  by  Mr.  Seybert,  and  Mile,  de  L.  had 
become  within  that  period  the  wife  of  an  honorable 
and  respected  citizen  of  Paris,  and  the  mother  of  at- 
tractive and  accomplished  daughters  worthy  of  their 
descent.  But  the  services  rendered  by  Mr.  Seybert  to 
her  mother,  now  no  more,  and  herself,  will  never  be 
forgotten  by  the  lovely  and  accomplished  daughter, 
Madame  de  Saivre,  who  was  for  many  years  a  con- 
stant and  regular  correspondent  of  Mr.  Seybert,  and 
whose  affectionate  and  grateful  remembrance  was  re- 
markably evinced,  during  and  since,  the  illness  which 
preceded  his  death. 

Not  hearing  from  him  for  a  longer  period  than  usual, 
she  feared  he  might  be  ill,  and  wrote  me  asking  me  to 
inform  her  if  he  was  seriously,  or  dangerously  so.  In 
Compliance  with  her  request,  I  gave  her  several  times 
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information  of  him  during  his  illness,  writing-  on  each 
occasion  as  encouragingly  as  I  could,  in  view  of  her 
evident  solicitude.  When  requested  by  you  to  write 
an  obituary  notice  of  Mr.  Seybert,  I  thought  it  proba- 
ble she  could  give  me,  in  regard  to  his  views  on  many 
subjects,  information  of  interest  to  his  American 
friends,  and  expressed  in  a  letter  to  her  the  hope  that 
it  would  be  agreeable  to  her  to  do  so.  In  reply,  I  re- 
ceived, in  the  month  of  June  last,  a  letter  from  Madame 
de  Saivre,  from  which  I  have  copied  and  translated  into 
English  the  following  extract.  It  is  impossible,  I 
think,  to  read  it  carefully  without  coming  to  the  con- 
clusion that  the  course  of  action  of  Mr.  Seybert,  dur- 
ing the  last  half  of  his  life,  is  most  correctly  and  satis- 
factorily explained  by  it. 

"  During  the  long  period  (says  Madame  de  Saivre) 
"  of  our  acquaintance  in  France,  he  occupied  himself, 
"  at  first,  a  good  deal  in  reading  scientific  works,  and 
*'  attending  lectures  on  History  and  Chemistry,  but  it 
**  seemed  to  me  even  then  that  his  principal  vocatiotv 
"  was  in  doing  good.     He  aided  the  unfortunate  air^^ 
"  improvident  in  their  efiforts  to  recover  themselv^^- 
"  and  lead  an  honorable  existence,  and  in  order  to  e^  ^ 
**  rich  himself  to  promote   this  object,  I  know  estau^ 
"  lished  several  persons  in  America ;  often,  also,  I  ha' 
"  known   that  he  was  not  repaid  money  advanced 
'*  him  to  persons  who  had  profited  of  his   confiden     "* 
"  and  credulity,  but  were   not  in  haste  to  repay 
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"  money  borrowed  by  them.     Nevertheless  he  did  not 
"  weary  in  being  charitable. 

"  Years  ago  Mr.  Seybert  spoke  often  to  me  of  his 
"  studies  in  Spiritualism,  and  of  a  great  mission  with 
"  which  he  was  charged  here  below.  I  confess  I  did 
"  not  at  the  time  divine  what  the  mission  might  be.  I 
'*  asked  myself  only  whether  mediums,  more  or  less 
"  sincere,  were  not  abusing  his  confidence,  in  order  to 
"  guide  him,  after  their  fashion,  in  their  interests. 
Though  I  made  many  inquiries,  Mr.  Seybert  never 
explained  himself  clearly  on  the  subject  of  this  mis- 
sion. But  now,  aided  by  the  knowledge  of  his  last 
"  will,  I  think  I  understand  that  beautiful  mission  which 
"  he  has  made  the  object  of  his  life,  and  can  inform 
*'  you  what  has  given  rise  to  it, 

**  I  recollect  hearing  Mr.  Seybert  say  (I  was  then 
"  about  sixteen  years  old),  that  he  was  discouraged  and 
**  saddened,  that  he  was  studying  uselessly,  and  seeking 
**  vainly  the  shortest  and  surest  way  to  save  his  soul, 
*'  which,  in  spite  of  his  efforts,  he  could  not  see  clearly. 
'*  He  had  read  in  the  Holy  Scriptures  that  a  rich  man 
'  crould  no  more  enter  Paradise  than  a  camel  could 
pass  through  the  eye  of  a  needle,  and  he  was  tor- 
rnented  with  the  thought  that  all  his  attempts  to  lead 
good  life  were  useless,  as  regarded  a  future  life, 
ecause  he  was  rich.  Our  poor  friend  was  really  very 
nhappy,  and,  I  recollect,  sought  conference  with  our 
eminent  religious  men  and  casuists,  and  went  even 
to  Rouen  to  see  the  Prince  de  Croy,  the  Archbishop, 
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on  the  subject.  They  all  assured  him,  that  this  sen- 
tence was  addressed  to  the  sinful  rich  only^  and  not 
to  those  who  gave  of  their  goods  liberally  to  the 
poor.  In  fine,  they  affirmed  to  him  that  a  really  gotd 
rich  man  should  fructify  his  property,  with  the  object 
of  distributing  it  among  the  poor,  and  needy,  and 
that  on  this  condition  only,  could  he  be  sure  of  reach- 
ing the  Almighty  after  his  death.  From  this  mo- 
ment, dear  sir,  the  vocation  of  our  friend  has  been 
fixed.  He  has  lived  modestly,  even  economically, 
having  reference  to  his  large  fortune,  in  order  to  ful- 
fill here  below  the  Christian  mission  of  the  good  rich 
man  ;  that  is  to  say,  he  YidiS  fructifed  (increased)  the 
estate  which  God  had  confided  to  him,  in  order  to 
be  able  to  bestow  more  on  those  who  suffer !  Is  not 
this  exemplary  and  magnificent  ?  May  we  not  feel 
assured  that  God  has  already  rewarded  our  friend? 
As  regards  myself,  I  am  persuaded  that  he  was  drawn 
into  his  studies  of  Spiritualism,  by  the  hope  of  finding 
in  it  some  day  the  assurance  that  he  was  in  the  best 
of  ways — that  of  charity.'* 


We  see  in  the  above  extract  why  Mr.  Seybert  ex- 
ercised so  close  an  economy  in  his  personal  expenses, 
and  reserved  his  large  benefactions  until  his  death. 
Why  he  bequeathed  so  small  a  proportion  of  his  for- 
tune to  his  relations  and  attached  friends,  most  of 
whom  were  in  easy  circumstances,  knew  his  views,  and 
expected  nothing  from  him,  and  others  who,  like  Mad- 
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ame  de  Saivre,  knew  and  approved  them,  and  would 
not  have  desired  them  to  be  changed. 

Few  men  certainly  have  lived  of  more  expanded  be- 
nevolence, but  he  was  especially  devoted  to  the  repu- 
tation and  welfare  of  his  native  city,  and  his  views  were 
well  defined  as  to  what  should  be  done  by  him  from  a 
sense  of  duty  as  a  citizen,  and  to  relieve  want  and  suf- 
fering. 

Many  of  our  older  citizens  probably  recollect  that 
thirty  or  forty  years  ago  he  gave  his  time  and  expended 
large  sums  of  money,  in  endeavoring  to  substitute  ex- 
tensively in  Philadelphia,  soda  and  other  mineral 
waters  at  low  prices,  for  alcoholic  drinks.  At  a  later 
period  he  improved,  at  considerable  cost  to  himself 
and  with  much  personal  trouble,  the  dread  of  the  city, 
and  within  the  last  eight  years  he  gave  to  Philadelphia 
"  a  magnificent  clock  and  bell,  for  which,  at  a  special 
meeting  of  the  Select  and  Common  Councils  of  the 
City,"  on  the  loth  of  July,  1876,  the  thanks  of  the  city 
were  tendered  him.  This  clock  and  bell  as  yet,  it  is 
believed,  unsurpassed  by  anything  yet  executed  for  a 
like  object  in  our  country,  have  been  doing  good  ser- 
vice night  and  day  since,  "  from  the  tower  of  Indepen- 
dence Hall,"  to  a  large  proportion  if  not  to  all  the  in- 
habitants of  our  extended  city. 

The  above  services  of  Mr.  Seybert  to  his  fellow- 
citizens  could  not  have  been  **done  in  a  corner,"  and 
were  ^lecesaarUy  known  to  many  of  them,  but  those 
who  were  acquainted  with  Mr.  Seybert  knew  that  his 
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object  in  rendering  such  services  was  noi  to  be  talkei 
about,  but  io  be  useful.  His  acts  of  charity  to  individuals, 
manifold  more  numerous,  were  known  only  to  their 
recipients  and  those  whose  co-operation  was  neces- 
sary to  their  being  carried  out.  He  was  faithful  all 
his  life  as  far  as  possible  to  the  injuction  of  our  Saviour, 
in  His  sermon  on  the  Mount,  "  Let  not  thy  left  hand 
know  what  thy  right  hand  doeth." 

In  the  commencement  of  this  discourse,  I  alluded  to 
traits   of  character  in  Mr.   Seybert  which  I  termed 
"  peculiarities,'*  but  most  of  which  might  more  prop- 
erly be  termed  exaggerated  ideas  of  duty.     To  one  of 
these  Madame  de  Saivre  alludes  in  the  extract  read 
by  me  from  her  letter,  in  which  she  refers  to  the  eco- 
nomical habits  of  Mr.  Seybert,  with  the  object  of  in- 
creasing the  amount  he  purposed  giving  to  the  poor  at 
his  death.     We  may,  I  think,  reasonably  believe  that 
the  Almighty  could  not  have  intended  that  the  liberal 
man,  who  gives  liberally  of  his  goods  during  his  life- 
time to  the  unfortunate  and  needy,  should  also  econo- 
mize closely  in  expenditures  probably  essential  to  his 
health    and   comfort   in    order   to   add   to   the    large 
amount  he  designs  giving  at  his  death.     The  opposite 
of  this  I  cite  as  one  of  the  peculiarities  of  this  most 
estimable   gentleman.     Another    equally    remarkable 
and  equally  creditable  has  attracted  my  attention  in 
reading  his  will ;  this  is  naming  the  endowments  au- 
thorized in  the  will  after  one  or  both  of  his  parents. 
No  one  can  respect  more  than  the  writer  of  this  obitu- 
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ary  notice  does,  the  feeling  of  reverence  and  affection 
which  dictated  this  direction  ;  but  his  mother  had  died 
in  his  earliest  infancy,  eighty-one  years  ago,  and  his 
father  fifty-eight  years  ago,  and  he,  himself,  was  an  aged 
man. 

He  could,  therefore,  not  reasonably  have  been  sup- 
posed wanting  in  respect  and  reverence  for  his  parents 
in  letting  the  endowments  bear  his  own  name  instead 
of  theirs,  but  the  memories  of  his  youth  and  the  fifth 
commandment,  "Honor  thy  father  and  thy  mother 
that  thy  days  may  be  long  upon  the  land  which  the 
Lord  thy  God  giveth  thee,"  seem  to  have  been  always 
primary  and  paramount  considerations  with  him. 

Madame  de  Stael  in  one  of  her  works,  but  which  of 
them  I  canpot  at  the  moment  recall,  expresses  herself  as 
having  no  veneration  for  any  being  in  the  universe  but 
God  and  her  father.  Mr.  Seybert  has  been  for  many 
years  a  sincere  believer  in  the  Christian  religion,  and 
of  course  could  have  used  no  language  as  little  rev- 
erential to  the  Almighty,  as  that  of  Madame  de  Stael, 
but  he  has  appeared  to  me  to  have  had,  ever  since  I 
have  known  him,  a  sincere  veneration  (which  he  would 
have  been  unnatural  not  to  have  had)  for  his  father ; 
for  though  that  father  was  what  the  world  would  now 
perhaps  call  a  hard  father,  Mr.  Adam  Seybert  was  so 
in  consequence  of  his  profound  affection  for  his  son, 
whom  he  desired  to  make  at  least  his  equal  and  if  prac- 
ticable his  superior  in  the  sciences  of  chemistry  and 
mineralogy,  to  his  knowledge  of  which  he  was  mainly 
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indebted,  at  a  comparatively  early  period  of  life,  for 
both  reputation  and  fortune,  and  the  importance  of 
which,  in  the  future  to  his  country  and  the  world,  he 
fully  appreciated. 

In  speaking  of  Mr.  Seybert's  will  I  am  reminded  of 

« 

his  delay  and  difficulty  in  determining  its  provisions. 
This  was  the  result  of  what  he  believed  to  be  informa- 
tion from  on  high;  that  though  he  had  long  since 
passed  the  three  score  and  ten  years  allotted  to  man, 
enough  more  years  would  be  allowed  him  to  enable 
him  to  witness  great  moral  changes  in  the  world,  and 
the  commencement  of  the  "  Heavenly  Kingdom  on 
earth."  The  excellent  health  he  had  for  many  years 
enjoyed,  due  to  his  regular  habits  and  even  temper, 
naturally  aided  in  encouraging  this  idea,  and  but  for  a 
protracted  illness  growing  out  of  a  very  slight  cause, 
he  would  probably  have  postponed  indefinitely  signing 
and  executing  a  will,  which,  in  such  a  contingency,  he 
would  probably  have  deemed  superfluous  and  perhaps 
undesirable. 

The  slight  cause  alluded  to,  was  his  wearing  for  the 
first  time,  about  three  years  ago,  at  a  dinner  party  in 
the  country,  some  twenty  miles  from  Philadelphia,  a 
pair  of  boots  not  before  used,  the  pressure  of  one  of 
which  for  six  or  eight  hours  (the  day  being  warm) 
upon  a  bunion  on  one  of  his  feet,  produced  a  serious 
swellinnf  endin<r  in  inflammation  of  the  whole  foot  and 
its  suppuration,  by  which  he  was  confined  to  his  house 
and  bedroom  for  many  months ;    preventing,  during 
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that  period,  his  usual  exercise  in  walking  and  driving, 
and  causing  thereby  a  corresponding  diminution  of 
appetite  and  strength.  This  great  change  produced, 
naturally,  doubts  in  his  mind  as  to  his  previous  antici- 
pations of  his  life  being  much  longer  extended,  not- 
withstanding the  assurances  of  the  Spiritualistic  medi- 
ums consulted  by  him,  and  a  gradual  though  slow 
improvement  in  his  health  and  appetite  during  the 
spring  and  summer  of  1882,  by  visits  to  the  Saratoga 
and  Richfield  Springs  and  the  Coney  Island  baths,  near 
New  York,  and  these  doubts  caused  him  to  consider 
and  act  on  the  presumption  that  he  and  those  who 
looked  to  his  life  being  prolonged  were  probably  mis- 
taken, and  the  early  and  close  consideration  by  him  of 
such  a  will  as  would  carry  out  as  nearly  as  practicable 
his  views. 

He  had  frequently  in  previous  years,  asked  my 
opinion  as  to  what  I  would  do  m  his  place,  and  with  his 
views;  that  is  to  say,  if  I  were  unmarried  and  had  no 
children  and  my  near  relations  were  all  in  easy  cir- 
cumstances. I  had  always  replied  to  the  inquiry  that 
I  knew  of  no  charity  which,  in  my  opinion,  would  be  so 
beneficent  and  valuable  to  Philadelphia  as  an  institu- 
tion having  from  the  Legislature  paternal  powers  to 
take  up  little  boys  and  girls,  neglected  or  abandoned 
by  their  parents,  and  who  were  crowding  our  streets 
either  openly  as  beggars,  or  in  the  guise  of  "  News- 
paper boys,"  or  on  other  pretexts,  and  who  would 
necessarily  grow  up  unfitted  for  any  useful  occupation ; 
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but  who,  if  under  the  care  and  control  of  a  benevolent 
association,  duly  authorized  to  apprentice  them  to 
proper  parties  at  the  proper  times,  would  be  fitted  for 
lives  of  usefulness  in  the  occupations  selected  for 
them ;  that  I  believed  there  would  be  no  serious  diffi- 
culty in  getting  the  proper  legislation  for  such  an 
institution,  and  in  finding  competent,  honest,  honora- 
ble and  benevolent  gentlemen  to  act  as  trustees  in  it, 
if  he  wotdd  found  it  and  act  as  one  of  its  trustees  during 
his  life  time,  and  that  such  an  institution  would  proba- 
bly live  and  do  its  work  for  centuries,  if  the  trustees, 
carefully  selected,  were  not  only  authorized  but  re- 
quired to  fill  promptly  vacancies  by  death  or  other 
causes  as  they  occurred.  Mr.  Seybert  was  impressed 
by  these  views,  and  at  an  earlier  period  of  life,  and 
previous  to  his  belief  in  Spiritualism,  when  he  could 
have  acted  as  a  member  of  the  trust,  would  probably 
have  adopted  them.  As  it  was,  realizing  that  he 
could  not  reasonably  expect  to  live  more  than  two 
or  three  months,  he  deemed  it  best  to  give  up  the  idea 
of  an  early  trusteeship  for  the  proposed  charity,  and 
do  what  he  could  to  promote  the  object  in  his  will 
which  was  signed,  sealed  and  executed  on  the  25th  of 
December  last. 

A  reader  of  the  will  will  find  in  one  of  the  last 
clauses  of  it,  that  he  directs  his  body  to  be  "  cremated 
at  the  Lemoyne  Cemetery  at  Washington,  Pennsyl- 
vania.'* I  knew  that  cremation  had  been  for  many 
years  preferred  by  him  to  the  usual   mode  of  sepul- 
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ture,  or  any  other  plan  yet  adapted  for  disposing  of 
the  human  corpse,  and  here  was  one  of  his  most  re- 
markable singularities  or  peculiarities  as  I  termed  them 
in  the  first  paragraph  of  this  memoir :  for  it  was  whilst 
he  was  considering,  or  had  perhaps  determined  on, 
cremation  for  himself  that  he  was  planning  the  trans- 
fer of  the  remains  of  his  father  from  Paris,  where 
they  had  for  many  years  previous  been  interred  in  [I 
think]  the  P&re  la  Chaise  Cemetery ;  and  those  of  his 
mother  from  her  supposed  last  resting  place  many 
years  earlier  in  Philadelphia,  to  the  older  portion  of 
the  Laurel  Hill  Cemetery  of  our  cit>^  where  he  wished 
their  remains  to  be  interred  side  by  side,  and  where  he 
expressed  to  me  many  years  ago  the  desire  that  any 
ashes  which  might  remain  from  the  cremation  of  his 
own  body  should  be  used  in  sprinkling  their  graves, 
and  causing  the  flowers  and  turf  thus  to  grow  fuller 
and  more  perfectly  over  them !  Such  was  his  respect- 
ful and  affectionate  reverence  for  both  father  and 
mother ! 

Peculiar  and  even  paradoxical  as  Mr.  Seybert  some- 
times appeared  to  be,  he  had  the  high  respect  and  re- 
gard of  those  who  knew  him  well,  and  during  his  last 
serious  illness,  he  was  not  only  comforted,  but  his  life, 
it  is  believed,  prolonged  by  the  thoughtfulness  of 
ladies,  who  sent  him  delicately  prepared  food  which 
nourished  and  sustained  him,  and  without  which  he 
would  probably  have  died  some  months  earlier  than  he 
did,  but  which  made  his  more  sanguine  friends,  even 
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as  late  as  January  last,  hopeful  of  his  recovery.  About 
that  time,  it  was  ascertained  by  his  able  physician,  Dr. 
Pepper,  that  "  Bright's  disease  existed  in  a  latent  and 
"  unsuspected  form.  Although,  therefore,  he  con- 
"  tinued  able  to  drive  out  daily  for  some  time,  and 
"  was  able  to  discuss  business  subjects,  as  well  as  all 
"  other  topics,  until  within  a  very  few  days  before  his 
''  death,  he  failed  gradually  but  steadily,"  and  his  death, 
which  occurred  on  the  3d  of  March  following,  was  an- 
ticipated by  him. 

I  have  said,  I  think,  enough  in  this  memoir  to  give  to 
those  who  may  read  it  a  fair  impression  of  Mr.  Sey- 
bert  and  his  peculiarities.  I  do  not  think  that  any  one 
understood  him  better  than  myself,  or  enjoyed  more 
his  confidence,  and  knowing  his  charitable  views  I  was 
happy  to  give  him  counsel  and  aid  when  it  was  desired 
by  him  in  investments,  or  in  any  other  way.  For  these 
services  he  would,  I  have  no  doubt,  have  offered  com- 
pensation if  he  had  not  been  satisfied  it  would  be  de- 
clined, during  his  lifetime,  and  would  not  be  expected 
at  his  death. 

No  one  could  have  regarded  death  more  firmly  or 
with  more  composure,  and  it  pleased  the  Almighty 
that  his  death  should  not  be  a  painful  one.  To  the 
last  days  of  his  life,  he  was  occupied  in  charitable  acts 
or  suggestions,  and  directing  as  to  the  funeral  services 
to  be  performed  at  his  house,  previous  to  the  transfer 
of  his  remains  for  cremation  at  the  Lemoyne  Cemetery. 
His  composure  and  firmness  in  death  might  naturally 
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have  been  expected  in  one  who,  not  only  in  the  close, 
but  during  the  greater  part  of  his  matured  life,  had 
been  governed  in  all  his  acts  by  a  paramount  sense 
of  duty. 

I  met  with,  some  years  ago  in  a  newspaper,  the  fol- 
lowing lines,  of  which  I  have  not  been  able  to  ascer- 
tain the  author,  but  which  seemed  to  me  so  applicable 
to  Mr.  Seybert  that  I  gave  him  at  the  time  a  copy  of 
them,  which  will  probably  some  day  be  found  among 
his  papers : 

I  slept,  and  dreamed  that  life  was  beauty, 
I  woke,  and  found  that  life  was  duty ; 
Was  thy  dream  then  a  shadowy  lie  ? 
Toil  on,  worn  heart,  unceasingly, 
And  thou  shalt  find  that  dream  to  be 
A  truth,  and  noon-day  light  to  thee. 


UkA  Z(rM  of  Atteraids  and  the  Ring  of  Saturn.    By  Professor  Darnel  Kirk- 

wood, 

{Bead  before  the  American  Philosophical  Society,   Oct  5,  1885.) 

Evidence  in  support  of  the  following  theses  was  published  by  the 
present  writer  in  1866-7: 

I. 

In  those  parts  of  the  zone  of  minor  planets  where  a  simple  relation  of 
oommensurabilitj  would  obtain  between  the  period  of  an  asteroid  and 
that  of  Jupiter,  the  original  planetary  matter  was  liable  to  great  pertur- 
iMtion.  The  result  of  such  disturbance  by  the  powerful  mass  of  Jupiter 
'was  the  necessary  formation  of  gaps  in  the  asteroid  zone. 

ir. 

The  great  diyision  in  the  ring  of  Saturn  may  be  explained  by  the  dis- 
turbing influence  of  the  satellites,  and  the  more  narrow  division  discov- 
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ered  by  Encke  may  be  regarded  with  much  probability  as  the  efiect  of  a 
similar  cause.* 

Tlie  recent  able  and  noteworthy  papers  of  General  Parmentier,t  ^ 
Paris,  and  Dr.  Meyer^  of  Geneva,  have  invested  these  older  dlscaadMU 
of  the  same  subjects  with  fresh  interest  and  importance.  The  actual  dis- 
covery of  chasms  in  the  asteroid  ring  was  the  result  of  a  previous  theo- 
retical determination  of  the  parts  where  void  spaces  would  be  produced 
by  Jupiter*s  influence.     Tlie  definite  claims  of  the  writer  then  are  : 

(1.)  To  have  designated  the  theoretical  positions  of  gaps  in  the  zone  of 
asteroids ; 

(2.)  To  have  shown  that  these  divisions  actually  exist ;  and 

(3.)  To  have  first  assigned  a  physical  cause  for  the  divis  ons  of  Saturn's 
ring. 

A  restatement  of  the  principal  evidence,  showing  the  harmony  of  re- 
cent discoveries  with  the  conclusions  announced  seventeen  years  since,  is 
given  below.  The  portions  of  the  ring  in  which  the  periods  would  be 
commensurable  with  that  of  Jupiter  are  : 

I.  The  distance  3.2776. 

At  this  distance  a  planetary  mass  would  make  precisely  two  revola- 
tions  while  Jupiter  completes  one.  Hence,  as  has  been  frequently  shown, 
a  chasm  in  the  ring  would  be  the  probable  consequence  of  Jupiter's  dis- 
turbing iDfluence.   How  far  is  this  theoretical  inference  sustained  by  fiietB? 

An  examination  of  the  table  of  distances  shows 

Between  3. 083  and  3. 220 87  asteroidi 

3.220  and  3.357 0       " 

3.357  and  3.494 8       " 

That  is,  the  part  of  the  zone  just  within  the  distance  at  which  a  planet's 
period  would  be  one-half  that  of  Jupiter,  contains  the  extraordinary  num- 
ber of  thirty-seven  minor  planets,  while  the  next  space  of  equal  breadth 
(that  containing  the  distance  3.277G),  is  a  total  blank,  not  a  single  asteroid 
having  yet  been  found  within  it.  The  exterior  space  immediately  ad- 
jacent, and  of  the  same  extent,  contains  eight.  The  confirmation  of  the 
theory  is  thus  most  striking  in  precisely  that  part  of  the  zone  where  ^^ 
have  most  reason  to  expect  it. 

II.  The  distance  2.5012. 

Here  an  asteroid's  period  would  be  one-lhird  that  of  Jupiter.  The  o^^*^ 
of  commensurability  would  be  less  simple,  but  the  results  of  perturba.'^C*^'^ 
would  be  of  the  same  nature.  The  part  of  the  zone  included  between  ^ 
distances  2.30  and  2.S0  contains  143  minor  planets  ;  45  within  the  criC-  ^^ 

•  see  Proc.  A.  A.  A.  s.,  isiiQ  and  1875;  Met.  Ast.  Ch.  xiil ;  Monthly  Notice*  ^ 
A.  S.,.Tan.  1S61);  Proc.  .V.  V.  S.,  vol.  xii,  p.  Iti-'J;  Smithsonian  Rep.,  1876;  IjOtm  ^^ 
Observfttory,  July,  iss'2. 

t  L'.Vstrononilt',  for.Iun*.-,  IS.*-.'}. 
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distance  and  98  exterior  to  it.  The  average  interval  between  adjacent 
members  is  0.00349,  while  that  containing  the  distance  2.5012 — between 
Thetis  and  Hestia— is  0.05386,  or  more  than  fifteen  times  the  average.  Or. 
if  we  take  spaces  adjacent  to  the  chasm  and  of  equal  breadth  with  it,  we 
find  twenty  asteroids  in  the  interior  and  eighteen  in  the  exterior. 

III.  The  distance  3.70. 

Here  five  periods  of  a  minor  planet  would  be  equal  to  three  of  Jupiter. 
The  distance  falls  in  the  wide  hiatus  interior  to  the  orbits  of  Hilda  and 
Ismene. 

IV.  The  distance  2.82. 

At  the  distance  2.82  five  periods  of  an  asteroid  would  be  equal  to  two 
of  Jupiter.  The  difference  between  the  two  terms  of  the  ratio  is  three, 
and  hence  the  conjunctions  would  occur  at  angular  intervals  of  120^. 
Between  the  distances  2.753  and  2.803  we  find  twenty-three  minor  plan- 
ets. In  the  next  space  of  equal  breadth,  containing  the  distance  2.82, 
there  is  but  one.  This  is  No.  188,  Menippe,  whose  elements  are  still  some- 
what uncertain.    Between  2.853  and  2.903  we  find  ten  asteroids. 

Several  other  gaps  have  been  noticed,  but  they  become  less  distinctly 
marked  as  the  cases  of  commensurability  become  less  simple.  Those  con- 
sidered are  the  only  cases  in  which  the  conjunctions  would  occur  at  less 
than  four  points  of  the  asteroid's  orbit. 

The  orbit  of  Hilda  is  doubtless  nearly,  if  not  quite,  the  outer  limit  of 
the  zone.  Its  mean  distance  is  3.9523,  and  in  the  space  immediately  be- 
yond— at  the  distance  3.9683 — an  asteroid's  period  would  be  two-thirds  of 
Jupiter's.  It  may  be  observed,  moreover,  that  at  the  distance  2.063,  just 
within  the  orbit  of  Medusa,  a  minor  planet  would  make  four  revolutions 
to  Jupiter's  one. 

Abb  the  Gaps  in  the  Zone  Accidental? — In  1870,  before  half  the 
asteroids  now  known  had  been  discovered,  Mr.  Proctor,  the  well>known 
astronomer,  wrote : 

"  The  question  may  be  suggested,  however,  is  it  not  possible  that  the 
gaps  thus  apparent  are  merely  accidental,  and  their  accordance  with  the 
mean  distances  simply  another  accidental  coincidence  ?    It  may  seem,  at 
first  sight,  that  we  have  not  as  yet  determined  the  orbits  of  a  sufficient 
auinber  of  asteroids  to  decide  very  positively  on  this  point.    If  another 
bandred  were  discovered,  it  might  well  happen,  one  would  suppose,  that 
the  gaps  would  be  filled  up.    But,  in  reality,  the  doctrine  of  chances  is 
Wholly  opposed  to  this  supposition.     A  law,  such  as  that  exhibited  in  the 
^fpjre,*  does  not  present  itself  without  a  cause.    Irregularity  is  to  be  ob- 
served in  all  chance  combinations,  and  the  figure  may  be  said  to  exhibit 
Irregalarity.    But  irregularities  resulting  purely  from  accident,  never  by 
<^tiy  chance  (when  a  fairly  large  number  of  cases  is  taken)  simulates,  so 

•  Mr.  Proctor*!!  dlagn^am  was  merely  a  graphic  representation  of  the  groups 
*tYid  cbaaina  of  the  Eone. 
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to  speak,  the  operation  of  law.  Therefore  we  may  aasame  tbat  whea 
many  more  asteroids  have  been  discovered,  the  law  exhibited  In  Uie  flgoit 
will  appear  even  more  distinctly."* 

One  hundred  and  twenty  minor  planets  have  been  added  to  the  list  fiMd 
this  passage  was  written,  and,  as  was  then  predicted,  the  n^Anma  in  the 
zone  have  been  rendered  the  more  obvious. 

In  three  portions  of  the  ring  the  clustering  tendency  is  distinctly  ed* 
dent.  These  are  from  2.35  to  2.46,  from  2.55  to  2.80,  and  from  8.05  to 
8.22  ;  containing  forty-tliree,  ninety-six,  and  forty  asteroids,  respectlTely. 
We  have  thus  an  obvious  resemblance  to  the  rings  of  Saturn  ;  the  parttai 
breaks  or  chasms  in  the  zone  corresponding  to  the  well-known  intervals 
in  the  system  of  secondary  rings. 

The  Rings  op  Saturn. 

In  the  writer's  Meteoric  Astronomy,  published  in  1867,  the  same  princi- 
ple employed  to  explain  the  chasms  in  the  ring  of  minor  planets  wu 
shown  also  to  account  for  Cassini's  division  in  Saturn's  ring  ;  and,  in  a 
paper  read  before  the  American  Philosophical  Society,  on  the  6(h  of  Oc- 
tober, 1871,  the  division  discovered  by  Encke  was  explained  in  like  man- 
ner. The  details  of  these  calculations  need  not  here  be  repeated,  espe- 
cially as  Dr.  Meyer  has  quite  recently  discussed  the  whole  subject,  not 
only  confirming  the  conclusions  of  tlie  present  writer,  but  indicating  also 
other  parts  of  the  ring  where  the  satellites  unite  in  exercising  special  dis- 
turbing influences.  So  exhaustive  is  Dr.  Meyer's  discussion  thai  "the 
correspondence  between  calculation  and  observation,  as  to  the  division  of 
Saturn's  rings,  would  now  seem  to  be  complete." 


OBITUARY  OF  JOHN  FORSYTH  MEIGS,  M.D. 

By  William  Pepper,  M.D.,  LL.D. 

(Read  before  the  American  Philosophical  Society,  Oct.  19,  18SS.  > 

There  are  many  men  who,  in  their  quiet,  unobtrusive 
course,  are  of  incalculable  value  to  the  community, 
and  yet  who  leave  but  scant  material  for  the  biogra- 
pher. The  record  of  their  life-work  is  to  be  sought  in 
the  cherished  recollections  of  thousands  who  owe  what 

•  Intellectual  Observer,  vol.  Iv,  p.  22. 
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they  hold   most   precious  to  their  skill,  energy  and 
devotion. 

Nowhere  are  such  men  found  so  frequenriy  as  in 
the  ranks  of  the  medical  profession.  Battles  which 
call  for  the  display  of  varied  knowledge,  ready  re- 
sources, quick  resolution,  and  unflinching  courage  and 
self-reliance  in  the  face  of  tremendous  dangers  and 
responsibilities — and  for  these  in  such  large  measure 
as  would  win  the  world's  applause  if  shown  on  some 
conspicuous  stage — are  waged  by  the  physician  in 
many  a  silent  and  secluded  chamber  against  disease 
and  death.  And  the  man  who  turns  aside  from  all 
allurements  of  personal  ease,  and,  seeking  no  noto- 
riety or  other  reward  for  his  labors,  save  the  conscious- 
ness of  duty  done,  and  of  good  results  wrought  out 
of  perilous  conditions,  wages  ceaselessly  such  warfare 
year  after  year,  must  rank  as  truly  great. 

Eminently  such  an  one  was  the  subject  of  this  me- 
moir, which,  as  I  well  know  would  accord  with  his  own 
ivish,  shall  be  plain  and  brief  in  statement.  John 
Forsyth  Meigs  was  born  in  Philadelphia  on  October 
4,  1818,  and  died  there  on  December  16,  1882,  at  the 
age  of  64  years.  In  an  eloquent  and  instructive 
memoir  of  his  eminent  father,  Charles  D.  Meigs, 
M.D.,  which  he  read  in  1872,  before  the  College  of 
Physicians  of  Philadelphia,  a  full  account  is  given  of 
the  staunch  stock  from  which  he  was  derived.  Cer- 
tainly no  one  who  enjoyed  familiar  acquaintance  with 
that  remarkable  man,  the  elder  Dr.  Meigs,  as  I  myself 
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did,  though  his  junior  by  half  a  century,  could  doubt 
that  there  would  be  transmitted  to  his  children  unusual 
and  notable  traits  of  mind  and  character.  Of  these 
children  it  is  not  fitting  that  I  should  now  allude  to 
any  but  the  immediate  subject  of  this  sketch. 

After  being  educated  at  Dr.  Crawford's  well-known 
school,  John  Forsyth  Meigs  began  the  study  of  medi- 
cine at  the  University  of  Pennsylvania,  at  the  prema- 
ture age  of  1 6  years,  and  received  his  degree  in  1838, 
when  he  was  still  under  20  years  of  age.  He  then 
served  as  Resident  Physician  in  the  Pennsylvania 
Hospital  for  eighteen  months,  and  in  April,  1840,  he 
went  abroad,  remaining  until  August,  1841,  a  con- 
siderable portion  of  which  time  he  spent  in  Paris,  en- 
joying the  then  unrivaled  advantages  of  that  city 
for  students  of  medicine.  Immediately  after  his  return 
he  began  the  practice  of  medicine  in  Philadelphia,  and 
from  that  time  until  a  few  days  before  his  death,  he 
continued  the  practice  of  his  profession  with  almost 
unequaled  assiduity. 

His  chief  public  service  was  in  connection  with  the 
Pennsylvania  Hospital,  which  institution  he  served  as 
Attending  Physician  from  1859  to  1881,  when  he  re- 
signed* and  was  succeeded  by  his  son,  Dr.  Arthur  V. 

*  Resolutions  passed  Nov.  28,  1881,  by  the  Board  of  Managers  of 
Pennsylvania  Hospital  upon  the  resignation  of  Dr.  J.  F.  Meigs: 

Dr.  John  F.  Meigs  having  presented  his  resignation  as  one  of  the 
attending  physicians  of  this  hospital,  which,  at  his  request,  has  been  ac- 
cepted, it  is  therefore 

Resolved,  That  this  Board  desire  to  record  their  grateful  recognition 
and  appreciation  of  the  faithful  and  efficient  work  done  by  Dr.  Mei^  in 
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Meigs.  He  was  also  Consulting  Physician  to  the 
Women's  Hospital,  to  the  Blind  Asylum,  and  to  the 
Children's  Hospital. 

The  services  he  rendered  to  the  Pennsylvania  Hos- 
pital were  most  devoted  and  loyal,  as  has  been  the 
case  with  so  many  of  those  connected,  as  managers  or 
as  members  of  the  medical  staff,  with  that  venerable 
institution.  For  many  years  Dr.  Meigs  sacrificed  a 
large  part  of  whatever  summer  recreation  he  other- 
wise might  have  enjoyed,  for  the  opportunity  of  devot- 
ing to  the  cases  in  his  hospital  ward  more  time  daily 
than  would  have  been  possible  had  he  chosen  a  term 
of  service  during  the  months  when  his  private  practice 
was  most  pressing  in  its  claims. 

He  was  a  model  Hospital  Physician.  His  manners 
to  the  poor  sick  seamstress  or  servant  girl  in  his  ward 
were  as  kind,  courteous  and  attentive  as  though  he 
were  in  the  chamber  of  his  wealthiest  patient.  The 
care  given  to  the  study  of  each  case,  though  with  no 
thought  of  preparation  for  publication,  was  most  thor- 
ough and  minute. 

the  various  positions  in  the  medical  department  of  this  hospital,  which  he 
has  filled  for  twenty-five  years  past,  and  which  has  added  largely  to  the 
reputation  our  Institution  now  enjoys. 

Resolved,  That  in  addition  to  the  faithful  discharge  of  all  his  official 
duties,  this  Board  recognizes  the  obligations  of  this  hospital  to  Dr.  Meigs 
for  other  ways  in  which  he  has  testified  his  interest  for  the  Institution, — 
notably  in  procuring  for  it  pecuniary  aid,  and  in  the  thorough  manner  in 
-virhich  he  has  completed  the  historical  record  of  the  hospital  to  the  year 
1876. 

Resolved,  That  a  copy  of  these  resolutions  be  engrossed,  signed,  on 
behalf  of  the  Board,  by  the  President  and  Secretary,  and  sent  to  Dr. 
Meigs. 


At:  irtsarAc'r  reader  of  medical  literature,  he  was 
ever  2:c_i  r.:-i  -x-'ij:  ihe  latest  views  as  to  the  nature 
ar.i  :rej.rr.rr.:  rf  i^>ri>e,  and  while  his  extensive 
oj:^?r:ur.'.::t5  ?:"  .^bfer.irlc^n  had  rendered  him  con- 
ser\a::ve  ar.i  rr!::j-Ll  of  mere  iheor)%  he  was  always 
willing  :o  re-corfr.Lie  and  oront  bv  real  advances  in  the 
healin^:  art. 

He  e:n:^\^ye^i  a  spe-clal  assistant  whom  he  paid  lib- 
era'/.y.  :o  make  full  recoris  of  every  case  under  treat- 
men:  in  his  wards,  ana  I  have  had  many  opportunities 
of  knowin^:  tha:  :hese  records,  embodying  as  they  did 
his  own  accurate  obser\adons,  and  wise  or  ingenious 
iU  j^esiions.  were  admirable  specimens  of  clinical  work. 
B'j:  here,  as  in  all  his  medical  work,  it  was  clear  that 
his  :^reat  and  abidin;^  interest  was  the  welfare  of  his 
patients,  and  the  actual  relief  of  their  sufferings. 

Durinij  the  entire  period  of  his  connection  with 
the  hospital,  he  took  his  full  share  of  the  public  clinical 
teaching,  which  i^.as  been  carried  on  there  for  107 
v'.-ars.  His  loctiir^^s  were  unlike  any  others  to  which 
I  have  listened.  With  no  pretence  at  oratorical  effect, 
\jK  with,  on  the  other  hand,  the  most  perfectly  natural 
ari  1  conversational  stvlo.  there  was  such  an  air  of  can- 
flor  and  utter  truthfulness,  so  much  delicate  and 
retin'-d  disclosure  of  his  own  nature  and  thoughts, 
upon  many  other  subjects  than  the  medical  question 
immediately  under  discussion  ;  such  varied  and  rich 
ill!j>,iration  of  the  question  from  the  stores  of  a  curi- 
ously retentive  memory,  charged  with  ail  the  details  of 
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thousands  of  instructive  precedents;  and,  above  all, 
such  uniform  advocacy  of  the  purest  and  highest  and 
most  disinterested  aspects  of  medical  work,  as  com- 
bined to  render  these  lectures  strikingly  suggestive 
and  valuable.  But  in  addition  to  this  routine  work, 
though  done  with  such  spirit  and  enthusiasm  as  showed 
that  it  was  always  fresh  to  him,  there  were  occasionally 
important  original  investigations  suggested  by  him 
and  carried  out  with  his  assistance.  The  most  extend- 
ed and  complete  of  these  special  studies  was  that 
upon  "The  Blood  in  Malarial  Fever,"  which  was  based 
upon  an  unusual  series  of  cases  of  severe  malarial 
fever  from  Southern  seaports  admitted  to  the  Penn- 
sylvania Hospital  in  1866.  The  results  of  this  investi- 
gation were  highly  important,  and  established,  certainly 
for  the  first  time  in  this  country,  certain  additional 
facts  in  regrard  to  the  nature  and  mode  of  action  of 
this  singular  poison.  It  was  characteristic  of  the  lib- 
erality and  courtesy  with  which  Dr.  Meigs  invariably 
treated  his  junior  colleagues,  that  in  publishing  these 
results  he  insisted  upon  the  names  of  his  collaborators, 
who  were  then  the  resident  physicians  serving  under 
him  in  the  hospital,  being  associated  in  the  authorship. 
How  many  times  have  I  heard  him,  when  about  to 
leave  the  hospital,  after  several  hours  enthusiastic 
work  in  the  wards,  in  the  microscope  room,  or  in  the 
pathological  laboratory,  exclaim  that  if  it  was  only 
possible  he  would  prefer  infinitely  to  spend  his  life  in 
a   hospital,   devoting   himself  to   original   researches 
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upon  the  nature  and  treatment  of  disease,  to  any  other 
conceivable  plan  of  existence.  I  have  mentioned  these 
details  because  they  illustrate  the  character  of  the 
man,  and  indicate  the  value  of  his  public  services,  and 
especially  of  his  influence  upon  all  those  who  were 
fortunate  enough  to  be  brought  into  close  contact  with 
him  in  the  discharge  of  these  duties.  It  is  no  small 
tribute  to  the  genuineness  and  disinterestedness  of 
a  man's  devotion  to  science  that,  year  after  year, 
when  overburdened  with  lucrative  professional  work, 
he  should  forego  pleasure  and  much  needed  rest  to 
spend  laborious  hours  in  such  eager  study  in  hospital 
wards  as  would  stamp  with  distinction  a  young  and 
enthusiastic  investigator. 

I  have  incidentally  alluded  to  some  of  Dr.  Meigs*  writ- 
ings, but  it  may  at  once  be  stated  that,  although  not  a  vo- 
luminous author,  he  possessed  admirable  literary  quali- 
ties and  a  most  attractive  style.  The  fact  that  he 
never  sought  any  chair  in  either  of  Philadelphia's  great 
medical  schools,  and  that  from  an  early  age  he  was 
absorbed  in  the  cares  and  fatigues  of  a  large  private 
practice,  explain  why  he  wrote  no  more  and,  why,  with 
one  notable  exception,  his  writings  were  not  of  an 
elaborate  character.  He  suffered  also,  as  the  sons  of 
greatly  distinguished  men  must  do,  from  being  viewed 
as  an  author  in  comparison  with  his  gifted  father,  who 
was  one  of  the  most  eloquent  and  facile  writers  ever 
produced  by  the  medical  profession  of  this  country. 
But  in  fact  the  writings  of  Dr.  John  Forsyth  Meigs 


1883.]  273  [Pepper. 

Stand  successfully  the  strictest  criticism.  As  an  exam- 
pie  of  his  style,  and  as  proof  that  he  possessed  literary 
gifts  which,  if  leisure  had  been  afforded,  or  if  his  am- 
bition had  been  in  the  direction  of  more  frequent  pub- 
lication, would  have  won  him  high  rank  as  a  writer, 
I  would  refer  again  to  the  memoir  of  his  father,  which 
seems  to  me  a  charming  piece  of  biographical  writing, 
abounding  in  evidences  of  correct  taste  and  of  delicate 
delineation  of  character,  and  written  throughout  in  a 
pleasing,  vivacious  and  sustained  style  of  narrative. 

The  following  list  comprises  the  more  important  of 
his  shorter  writings : 

April,  1847.  History  of  Seven  Cases  of  Pseudo- 
membranous Laryngitis  or  True  Croup;  with  Remarks 
on  the  treatment,  and  the  distinction  between  it  and 
other  Laryngeal  Affections  of  Children.  Vol.  13,  N, 
S.  Amer.  Jr.  of  Med.  Sciences,  page  277. 

October,  1848.  A  Practical  Treatise  on  Diseases  of 
Children, 

April,  1849.  History  of  Five  Cases  of  Pseudo- 
membranous Laryngitis  or  True  Croup,  in  three  of 
which  Tracheotomy  was  performed.  Vol.  17,  N.  S. 
Amer.  Jr.  of  Med.  Sciences,  page  307. 

November,  1850.  Pneumonia  in  Children.  Vol.  i, 
N.  S.  Trans.  Coll.  of  Physicians  and  Surgeons,  page  5, 

June,  1852.  Remarks  on  Atelectasis  Pulmonum,  or 
Imperfect  Expansion  of  the  Lungs,  and  Collapse  of 
the  Lungs  in  Children.  Vol.  23,  N.  S.  Amer.  Jr.  Med. 
Sciences,  page  83. 
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October,  1856.  History  of  Three  Cases  of  Inter- 
mittent Fever,  Showing  the  Natural  Course  of  the 
Disease.     Med.  Examiner,  page  56. 

October,  1859.  Remarks  on  Chronic  Gastritis, 
Duodinitis  and  Colitis.  Vol.  i,  Proc.  Path.  Society, 
page  243. 

September,  i860.  Clinical  Lecture  on  Diabetes 
Mellitus,  delivered  at  Pennsylvania  Hospital. 

June,  i860.  Remarks  on  Transposition  of  Arteries. 
Vol.  2,  Proc.  Path.  Society,  page  37. 

January,  1861.  Remarks  upon  Intestinal  Concre- 
tions in  the  Appendix  Cseci,  causing  Perforation  and 
Fatal  Peritonitis.    Vol.  2,  Proc.  Path.  Society,  page  77. 

April,  1864.  Heart-clot  as  a  Cause  of  Death  in 
Diphtheria.  Vol.  47,  N,  S.  Amer.  Jr.  Med.  Sciences, 
page  305. 

October,  1865.  On  the  Pathological  Appearances 
presented  in  Marsh  Fever.  Vol.  50,  N.  S.  Amer.  Jr. 
Med.  Sciences,  page  305. 

April,  1868.  On  the  Morphological  Changes  of  the 
Blood  in  Malarial  Fever,  with  Remarks  on  Treatment 
Vol.  55,  N.  S.  Amer.  Jr.  Med.  Sciences,  page  475. 

January,  1869.  History  of  Two  Cases  of  Embol- 
ism;  in  one  following  Scarlet  Fever,  with  recovery ;  in 
the  second,  connected  with  Disease  of  the  Aortic 
Valves  and  Coarctation  of  the  Thoracic  Aorta,  ending 
fatally.  Vol.  57,  N.  S.  Amer.  Jr.  Med.  Sciences, 
page  24. 

January,  1869.    Address  on  the  Opening  of  the  New 
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Lecture   and  Operating   Room   of  the  Pennsylvania 
Hospital.     Published  September,  1871. 

July,  1869.  History  of  Two  Cases  of  Cerebritis ; 
one  from  unknown  cause,  the  other  traumatic,  with 
recovery  under  active  depletion.  Vol.  58,  N.  S.  Amer. 
Jr.  Med.  Sciences,  page  146. 

November,  1872.  Memoir  of  Charles  D.  Meigs,  M. 
D.   Vol.  I,  N.  S.  Trans.  Coll.  Phys.  and  Surg.,  page  41 7. 

January,  1875.  A  Case  of  Pneumo-Hydroperi- 
carditis.     Vol.  69,  N.  S.  Amer.  Jr.  Med.  Scs.,  page  81. 

September,  1876.  A  History  of  the  First  Quarter 
of  the  Second  Century  of  the  Pennsylvania  Hos- 
pital. 

September,  1878,  Atelectasis  Pulmonum.  Proc. 
Obstet.  Society. 

January,  1879.  Cases  of  Collapse  of  the  Lungs  and 
Cyanosis  in  Young  Children.  Amer.  Jr.  Obstetrics, 
Vol.  I,  page  79. 

February,  1880.     Lecture  on  Water. 

1880.  Annual  Address  before  the  Alumni  Society 
of  the  University  of  Pennsylvania. 

The  work,  however,  by  which  Dr.  Meigs  will  be 
longest  and  best  known,  is  the  treatise  on  "  Diseases 
of  Children,"  the  first  edition  of  which  was  published 
in  1848,  and  which  immediately  attaine4  the  position  of 
a  standard  authority.  A  second  and  third  edition  ap- 
peared in  rapid  succession,  and  were  quickly  exhausted, 
after  which,  owing  to  his  excessive  occupation,  it  was 
allowed  to  become  out  of  print.    In  1869,  he  requested 
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me  to  associate  myself  with  him  in  the  task  of  bring- 
ing the  work  up  to  date,  and  the  fourth  edition,  which 
appeared  in  1870,  has  been  followed  by  three  others, 
the  last  having  been  published  in  1882.  The  estima- 
tion in  which  this  has  come  to  be  held  may  be  appre- 
ciated from  the  language  of  the  London  Lancet:  "It 
is  a  work  of  more  than  900  good  American  pages,  and 
is  more  encyclopaedical  than  clinical.  But  it  is  clinical, 
and  withal  most  effectually  brought  up  to  the  light, 
pathological  and  therapeutical,  of  the  present  day. 
The  book  is  like  so  many  other  good  American  medi- 
cal books  which  we  have  lately  had  occasion  to  notice; 
it  marvelously  combines  a  resume  of  all  the  best  Euro- 
pean literature  and  practice,  with  evidence  throughout 
of  good  personal  judgment,  knowledge  and  experience. 
There  are  few  diseases  of  children  which  it  does  not 
treat  of  fully  and  wisely  in  the  light  of  the  latest  physi- 
ological pathological  and  therapeutical  science." 

But  unquestionably,  it  is  as  the  wise  and  trusted  phy- 
sician that  Dr.  Meigs  will  be  most  vividly  and  fondly 
remembered,  so  long,  at  least,  as  any  of  those  sur\'ive 
who  had  the  benefit  of  his  ministrations  and  advice.  I 
douljt  whether  there  could  be  found,  in  any  other  large 
city,  prominent  physicians  occupying  precisely  the  rela- 
tion to  tlie  community  which  has,  for  a  hundred  years 
past,  been  borne  by  a  succession  of  eminent  medical 
men  in  Philadelphia. 

For  die  most  part,  as  communities  enlarge,  the  lead- 
ing physicians  are  forced  by  the  demands  upon  their 
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time  to  assume  more  and  more  the  role  of  consultants, 
and  to  abandon,  in  large  measure,  the  more  intimate 
and  personal  relations  with  their  patients  which  is  occu- 
pied by  the  family  physician.  But  in  this  city,  despite 
its  rapidly  enlarging  proportions  and  population,  the 
case  has  always  been  different.  There  have  ever 
been  physicians  in  Philadelphia,  whose  important  hos- 
pital positions,  popular  and  authoritative  writings,  and 
eloquent  teachings,  have  combined  to  render  deserved- 
ly illustrious,  but  who  iiave  continued  willing  to  devote 
themselves  to  the  daily  routine  of  family  practice.  It 
need  not  be  indicated  that  such  a  course  has  displayed 
singular  unselfishness;  since  such  combined  labors 
have  involved  almost  superhuman  exertions  and  ap- 
plication, while  their  personal  services  have  been  ren- 
dered for  remuneration  scarcely  greater  than  that  re- 
ceived by  their  less  experienced  and  less  eminent  col- 
leagues. But  this  self-sacrifice  and  devotion  to  the 
interests  of  their  patients,  has  been  repaid  by  a  degree 
of  affectionate  gratitude  and  loyal  attachment  on  the  part 
of  the  community,  which  has  rendered  almost  unique 
the  position  of  the  leading  medical  men  of  Philadel- 
phia. Of  this  long  line  of  distinguished  practitioners 
Dr.  John  Forsyth  Meigs  was  an  excellent  example, 
and  it  is  scarcely  too  much  to  say  that,  owing  to  a 
variety  of  causes  which  cannot  be  here  discussed  ap- 
propriately, he  was  the  last  of  that  line.  Whether 
the  people  of  Philadelphia  will  gain  or  lose  more  by 
the  changes  which,  during  the  past  decade,  have  rapid- 
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ly  come  over  the  relations  between  the  medical  profes- 
sion and  the  community,  is  an  open  question.  But  it 
is  evident  that  such  changes  were  unavoidable,  and  the 
only  matter  of  surprise  is,  that  they  could  have  been 
postponed  so  long  by  the  conservative  spirit,  so  strongly 
prevalent  here,  and  by  the  respect  paid  by  the  medical 
profession  to  its  deeply  rooted  traditions.  In  this  re- 
lation of  trusted  and  confidential  adviser,  Dr.  Meigs 
could  not  have  been  surpassed.  Of  spodess  integrity 
and  purity  of  character  ;  with  aJofty  conception  of  his 
duty  as  a  physician,  and  with  unselfish  devotion  to  the 
pursuit  of  medical  science ;  with  such  courtesy  and 
charm  of  manner  and  conversation  as  made  him  one  of 
the  most  agreeable  companions ;  with  infinite  tact,  pa- 
tience, gentleness  and  sympathy  with  the  sick  and  suffer- 
ing; and  yet  with  firmness  of  will,  vigorous  energy,  calm 
and  dignified  self-reliance  which  commanded  implicit 
confidence  and  obedience  in  the  hour  of  most  urgent 
and  deadly  danger ;  it  is  not  easy  to  conceive  or  por- 
tray the  large  and  important  place  such  a  man  filled 
in  the  lives  and  affections  of  hundreds  or  thousands 
who  cherished  him  as  their  physician.  I  well  know  that 
this  poor  tribute  would  be  re-echoed  in  stronger  and 
warmer  accents  from  many  a  sick  chamber,  which  is 
to-day  deprived  of  its  brightest  cheer  and  strongest 
comfort  through  his  death. 

But  few  details  of  his  private  life  need  be  added  to 
this  sketch.  He  was  married  Oct.  17,  1844,  ^^  Miss 
Ann  Wilcocks  Ingersoll,  daughter  of  the  late  Charles 
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J.  Ingersoll,  Esq.,  and  was  so  unfortunate  as  to  lose 
this  amiable  woman  by  death  on  Dec.  30,  1856.  He 
remained  faithful  to  her  memory  and  never  married 
ag^in.  Eight  children  were  born  to  him,  of  whom  the 
eldest  and  the  youngest  died.  His  son,  Dr.  Arthur  V. 
Meigs,  after  graduating  at  the  University  of  Pennsyl- 
vania in  1 87 1,  has  devoted  himself  with  signal  success 
to  the  profession  followed  by  his  distinguished  father 
and  grandfather,  and  already  occupies  the  same  im- 
portant public  positions  in  connection  with  the  Penn- 
sylvania and  Children's  Hospitals,  which  were  formerly 
held  by  his  father. 

His  habits  of  life  were  extremely  simple  and  almost 
austere.  He  clung  to  the  simplicity  of  his  early  days, 
and  lamented  the  luxury  of  our  own  time.  His 
constant  and  absorbing  occupation,  as  well  as  his  own 
tastes,  prevented  him  from  moving  to  any  considerable 
extent  in  general  society,  or,  during  his  later  years, 
from  even  attending  the  meetings  of  the  scientific  or 
medical  societies  to  which  he  belonged.  Although  he 
worked  incessantly  and  arduously,  it  is  certain  that  his 
strength  was  never  great  nor  his  health  robust.  He 
had  two  serious  illnesses,  pleuro-pneumonia  in  De- 
cember,  1854,   and   a   second  attack   of  pneumonia, 

complicated  with  hemorrhage  from  the  lungs,  in  De- 
cember, 1863.  His  last  illness  was  also  pleuro-pneu- 
monia,  which  was  contracted  in  December,  1882,  by 
exposure  during  a  professional  visit,  when  he  was  re- 
duced by  a  heavy  cold ;  it  ran  a  rapid  course,  and 
ended  fatally  on  the  eighth  day. 
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Stated  Meeting^  October  19,  188S, 

Present,  12  members. 

President,  Mr.  Fraley,  in  the  Cbair. 

Letters  of  acknowledgment  were  received  from  the  Fayen- 
baya  Observatory  (11*2),  the  Pennsylvania  Historical  Society 
(113),  and  the  Frankhn  Institute  (Cat.). 

A  letter  of  envoy  was  received  from  the  United  States  De- 
partment of  State  for  the  Government  of  the  Netherlands. 

A  letter  from  Edmund  de  Schweinitz,  President  of  the  So- 
ciety for  the  Propagation  of  the  Gospel  among  the  Heathen, 
dated  Bethlehem,  Pa.,  October  9,  1883,  requesting  the  return 
of  the  Zeisberger  and  Perlaius  MSS.  to  their  owners,  was  read 
and  referred  to  the  next  Stated  Meeting  for  consideration,  the 
Curators  being  instructed  to  examine  into  the  subject  in  the 
meantime  and  report.     (See  page  284.) 

Donations  for  the  Library  were  received  from  the  Royal 
Academy  of  Science  at  Rome;  Eoyal  Venetian  Institute; 
Socie:6  de  Geograpliie  and  Revue  Politique,  at  Paris;  Soci^te 
de  Geographic  Commercialc,  Bordeaux;  Observatory  at  San 
Fernando;  London  Nature;  Boston  Natural  History  Society ; 
Rhode  Island  Historical  Society  ;  New  York  Academy  of  Sci- 
ences: Cornell  IJniversitv  :  Journal  Medical  Sciences  :  Chemi- 
cal  Journal;  United  States  Naval  Institute;  United  States 
National  Museum;  and  Mr.  H.  T.  Cresson,  of  Philadelphia. 

An  obituary  notice  of  Dr.  riolin  Forsyth  Miegs  was  read  by 
Dr.  William  Pepper.     (See  page  260,  above.) 

Mr.  T.  U.  Walter  was  excused  from  j)ref)aring  an  obituarv 
notice  of  the  late  John  Trautwine,  as  he  had  alreadv  read  one 
before  the  Society  in  Washington,  which  would  be  published. 

1'lie  death  of  Dr.  J.  Lawrence  Smith,  at  Louisville,  Ky, 
October  12,  aged  04,  was  announced. 

A  memoir  entitled  ''  The  liistory  of  the  Mexican.*?,  from  their 
Paintings,'*  was  communicated  bv  Mr.  Henry  Pliillij38,  Jr., 
being  an  annotated  translation  of  the  Ramirez  MS. 
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A  memoir  on  the  "  Course  and  growth  of  the  fibro- vascu- 
lar bundles  in  Palms/*  by  J.  C.  Branner,  was  read  by  the 
Secretary. 

Dr.  Frazer  exhibited  a  map  of  Radnor  township  and  the 
adjoining  districts  of  Delaware  and  Chester  counties,  on  which 
lie  had  delineated  the  Sienite  belt  and  the  outcrops  of  Serpen- 
tine, the  stratigraphical  relationships  of  which  he  discussed, 
dissenting  from  Mr.  Eand's  theory  of  their  echelon  structure 
and  exogenous  origin. 

A  communication  was  read  from  Mr.  Hillborn  T.  Cresson, 
of  the  Academy  of  Natural  Sciences  of  Philadelphia,  respect- 
ing the  minutes  of  March  15,  1883,  Proceedings  of  American 
Philosophical  Society,  pages  64:8,  649. 

"  The  statement  that  the  instruments  in  question  were  studied  by  Mr. 
Cox  is  a  mistake.  The  gentleman  above  named  (Mr.  Cox)  was  employed 
by  me  as  a  professional  musician  to  verify  and  illustrate,  with  the  Boehm 
flute,  the  points  of  a  lecture  upon  Aztec  music,  delivered  by  me,  before 
the  Academy  of  Natuml  Sciences  of  Philadelpliia  during  their  seance  of 
April  17tli,  1883,  having  previously  furnished  him  with  a  score  showing 
all  the  notes,  fingering  and  stoppings  necessary,  and  by  reference  to 
vrhich  he  so  manipulated  the  instrument  in  question  that,  upon  the  Mexi- 
can flutes  or  flageoleU  the  entire  chromatic  scale  was  obtained  ;  and  upon 
those  instruments  denominated  by  me  pitch-pipes  or  whistles  (made  of 
like  material)  an  octave  was  obtained  ;  also,  2^  ninth,  eleventh  and  twelflli, 
the  tenth  note  being  missing  (or  the  instrument  made  to  produce  it  lost, 
or  otherwise  destroyetj,  and  it  will  rest  with  musical  experts  to  determine 
whether  this  note  really  existed).  It  is  due  Mr.  Cox  to  state,  that  I  men- 
tioned him  in  my  pamphlet  entitled  *  Aztec  Music,'  on  account  of  the  val- 
uable hints  he  gave  me  in  regard  to  modern  music,  formation  of  orches- 
tras, &c.,  as  my  musical  knowledge  is  limited.  It  was  simply  my  inten- 
tion,  as  an  archaeologist,  to  call  the  attention  of  musical  experts  to  facts 
first  observed  by  me  while  arranging  certain  collections  of  antiquities  in 
France  and  Italy,  trusting  that  they  might  be  of  interest,  and  serve  to 
aid  investigations  in  this  branch  of  ethnology,  about  which  little  is  known 
at  present.  It  is  necessary  to  make  a  distinction  between  the  two  kinds 
of  instruments  borrowed  by  me  from  your  Society,  as  they  are  entirely 
different  in  construction  and  character,  viz. :  four-holed  flutes,  made  of 
baked  clay  or  terracotta,  and  those  instruments  of  like  material,  which  I 
have  denominated  ' pitch-pipes,'  both  kinds  of  which  instruments  are  of 
31exican  origin.    I  beg  leave  to  ask  that,  at  your  next  stated  meeting, 
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you  will  kindly  correct  the  mistake  above  shown  and  published  in  your 
Proceedings,  and  kindly  insert  the  following,  viz.  : 

* '  *  The  Curators  reported  the  safe  return  of  the  four-holed  Mexican  flntet 
or  flageolets  of  terracotta,  and  the  "pitch-pipes"  or  whistles  of  like  ma- 
terial, which  were  borrowed  and  studied  by  Hillborn  T.  Cresson,  who 
found  that  the  first-mentioned  four-holed  clay  flageolets  could  be  made  to 
produce  the  entire  chromatic  scale  by  proper  manipulation  and  finger- 
stopping.  The  Mexican  whistles  or  pitch  pipes  gave  in  regular  sncccasion, 
from  tonic  to  octave,  a  full  diatonic  scale ;  also,  a  ninth,  eleventh  and 
twelfth  existed,  *HJi6  tenth  being  absent,*'  giving  in  all  an  oeiave  and  a  quar- 
ter/ 

"  I  regret  to  say  that  this  is  somewhat  long,  yet  the  facts  deduced  by  tlie 
investigation  of  these  instruments,  owned  by  your  honorable  Hodety, 
prompt  me  to  ask  you  to  record  them,  merely  claiming  that  they  are  in- 
teresting facts,  and,  if  lam  correct,  first  noticed  by  myself.  Please  state  to 
your  Society  that,  for  the  past  eight  months,  I  have  devoted  my  span 
time  to  the  arrangement  and  classification  of  the  Mexican  antiquities  con- 
tained in  the  Poinsett  and  Keating  Collection,  and  that  I  hope  in  a  few 
weeks  to  have  these  unique  specimens  of  art  so  arranged  that  thej  can  be 
properly  labeled  and  catalogued." 

Pending  nominations,  No?.  985  to  1006,  were  read. 
And  the  meeting  was  adjourned. 


Stated  Meeting,  N'ov.  ^,  188S. 

Present,  9  members. 

President,  Mr.  Fraley,  in  the  Chair. 

After  reading  the  minutes  it  was  resolved  that  the  Secret 
taries  be  instructed  to  cancel  the  concluding  part  of  the  rou; 
minutes  of  the  last  meeting. 

Letters  of  acknowledgment  were  received  from  the  Boy 
Society  at  Loudon  (102,  110  and  111  to  complete  set),  and 
Statistical  Society,  October  15  (112). 

A  letter  of  envoy  was  received  from  the  United  States  Nav  ^ 
Observatory. 

Donations  for  the  Library  were  rec(3ived  from  the  Geologic-^ 
and  Trigonometrical  Survey  of  India,  the  Danish  Society 
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The  experience  of  the  English  miner  with  automatic  fire-damp  Indica- 
tors, particularly  Ansell's,  which  the  speaker  thought  a  more  aensiUTe 
firedamp  detector  than  Dr.  Kintses's.  gt)es  to  prove  that  the  use  of  auch 
instruments  is  not  practical.  The  mine  laws  if  rigidly  enforced  would 
diminish  the  risk  of  fire-damp  explosions  and  the  resulting  loss  of  life  more 
than  any  other  moans.  The  experience  of  Mr.  Ashburner  in  fiery  minei 
was  adduced  in  support  of  his  views. 

The  reading  of  pending  nominations  Nos.  985  to  1006  was 
lX)stponed. 

The  Eeport  of  the  Curators  on  Bishop  de  Schweinitz's  letter 
was  read  and  accepted,  and  the  resolution  recommendecl  there- 
in was  agreed  to.     (See  below.) 

Mr.  Fraley  reported  that  he  had  received  and  paid  over  to 
the  Treasurer  the  interest  on  the  Michaux  Legacy  due  Octo- 
ber 1st,  amounting  to  $132.43. 

Mr.  Lesley  was  authorized  to  insert  in  the  minutes  the  fol- 
lowing correction  of  the  note  in  his  communication  on  the 
Progress  of  the  Second  Geological  Survey  of  Pennsylvania,  in 
Chester  county,  read  January  19,  1883  (Proceedings  No.  113, 
page  539,  lines  17,  18),  which  he  desired  to  have  read  as  fol- 
lows : 

"The  delay  in  tlie  publication  was  caused  by  an  unforseen  and  un- 
avoidable delay  in  the  receipt  of  Dr.  Frazer's  notes  which  form  the  latter 
part  of  the  volume." 

A  Committee  of  five,  consisting  of  Dr.  Brinton,  Mr.  Price, 
Dr.  Iloru,  >rr.  Pliillips  and  Dr.  Frazer  was  appointed  to  re]K)rt 
what  improvement,  if  any,  can  be  made  in  the  mode  of  ballot- 
ing for  members,  and  the  meeting  was  adjourned. 

Letter  of  Bishop  de  Schweinitz. 
To  the  Pnsidetit  nnd  Directors  of  iJui  American  Philosophical  Society: 

Gkxtlkmkx  :  In  ac(!or(lance  with  a  resolution  adopted  by  the  Directors 
of  the  **  Society  for  Propagating  the  Gospel  among  the  Heathen,"  I  here- 
with respectfully  HMiuest  you  to  return,  at  your  earliest  convenience,  the 
seven  Manuscripts  by  Zeisberger  and  Pyrbeus  on  Indian  hinguages. 
which  Manuscripts  jirc  the  property  of  said  Society,  and  which  were  de- 
posited in  your  Library  subject  to  a  call  from  our  Board.  Their  lili** 
and  the  fact  that  they  were  deposited  by  our  Society,  are  set  forth  ia  VoLl 
of  your  Transiiciions,  1819.     I  inclose  a  list  of  these  Manuscripts. 

The  reason  why  we  now  claim  them  is,  that  the  Church  has  madeCOl^ 
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plctc  arrangements  for  preserving  all  its  documents  and  papers  here  at 
Bethlehem  ;  that  its  library  and  collection  of  manuscripts  are  properly 
ordered  and  displayed  in  its  **  Archives  ;"  that  a  most  valuable  library  of 
Moravian  literature  has  recently  been  presented  to  us  ;  and  that  we  wish 
to  bring  together  all  the  papers  which  we  own,  especially  with  regard  to 
the  Indians,  and  arrange  them  in  our  collection.  At  tlie  time  that  the 
Manuscripts  for  which  we  ask  were  deposited  with  the  American  Philo- 
sophical Society,  none  of  the  conveniences  existed  which  we  now  have 
for  preserving  such  documents. 

I  remain,  gentlemen, 

Yours,  very  respectfully, 

Edmund  de  Schweinitz, 

President  of  the  S.  P.  G. 
Bethlehem,  Pa.,  October  9th,  1883. 

Transactions  of  the  American  Philosophical  Society,  Philadelphia,  Vol.  T, 
1819,    By  its  Historical  and  Literary  Committee. 

p.  xlvii.    '*  Deposited  by  the  Society  of  the  United  Brethren  of  Bethlehem ;" 
1.  Deutsch  und  Onondagoisches  Woerterbuch,  von  David  Zeis- 

berger.    7  vols.  4to, 
p.  xlviii.  2.  Essay  of  an  Onondago  Grammar,  or  a  short  introduction  to 

learn  the  Onondago,  alias  Maqua  Tongue  ;  by  David  Zeis- 

berger.    4to,  67  pp. 

3.  Onondagoische  Grammatica  ;  by  the  same.    4to,  87  pp. 

4.  Another  Onondago  Grammar  in  the  German  language;  by 
the  same.    4to,  176  pp. 

5.  Aflixa  Nominum  et  Verborum  Linguce  Macquaicaj.  Auctore 
Chr.  Pyrleeo.  4to,  25  pp.  [With  this  work  are  bound 
several  Iroquois  Vocabularies  and  Collection  of  Phrases,  the 
whole  together  making  178  pp.  4to.] 

6.  Adjectiva,  Nomina  et  Pronomina  Linguai  Macquaicaj,  cum 
nonuuUis  de  Verbis,  Ad  verbis  ac  Pnepositionibus  ejusdem 
lingufB.    Pyrloeus.    4to,  86  pp. 

7.  A  Collection  of  "Words  and  Phrases  in  the  Iroquois  or  Onon- 
dago language,  explained  into  German.  By  the  Rev.  Chr. 
Pyrlseus.    4to.  140  pp. 

Bepart  of  the  Curators  on  the  subject  of  the  Zeisberger  and  Pyrlmis  MSS. 

November  f ,  188S. 

It  appears  to  the  Curators  that  these  MSS.  were  deposited  by  "The 
United  Brethren  of  Bethlehem,"  and  therefore  cannot  be  given  up  except 
to  them  or  by  their  order.  The  present  demand  comes  from  the  **  Society 
for  Propagating  the  Gospel  among  the  Heathen.''  We  have,  therefore^ 
ao  right  to  surrender  these  MSS.  to  an  alien  Society. 


286 


tSi 


to. 


If  the  "Society  for  Propagating  the  Gospel,  &c.,"  be  the  Buccesso' 
*'The  United  Brethren,"  we  should  be  formally  and  legally  not5fle< 
that  effect,  and  likewise  the  resolution  of  request  should  be  under  seal* 
we  were  to  accede  to  this  demand  without  a  greater  knowledge  of  the 
cumstanccs  we  might  be  liable  to  a  demand  from  the  real  owner  of  tl 
MSS.  with  which  the  Society  could  not  comply.    We,  therefore, 
mend  that  the  Society  adopts  the  following  resolution  :       ^ 

That  Bishop  Schweinitz  be  requested  to  inform  the  Society  by  ^i^        -— nw 

right  the  *•  Society  for  Propagating,  &c.,'*  demand  from  us  these  It*   — '®*' 

deposited  by  "The  United  Brethren." 

Phillips,  i  ^  —    , 

Geo.  H.  Horn,  j 
Nov.  2,  1883. 

Notes  of  Reference  Appended, 

Deposited,  1819.     Trans.  Vol.  I,  page 

1805.     Dec.  1.     (Proc.  Vol.  X,  p.  187.)    D.  W.  Fiske  writes  in  r^ -^  ^^ 

tion  to  the  Zeisberger  MSS. 

Dec.  15.     (Proc.  Vol.  X,  p.  193.)    Letters  read  in  reference  ther 
Contents  not  given. 

Liteniry  Committee  made  a  recommendation  which  was  referred  to     '•^^  ^"® 
Secretaries  to  report  on. 

1860.     Feb.  16.    Vol.  X,  p.  205.    The  Secretaries  reported  they 
found  these  MSS.  noted  as  deposited,  &c.    The  United  Brethren  were 
quested  to  allow  the  American  Philosophical  Society  to  publish  them. 

March  2.     (Vol.  X,  p.  207. )     Mr.  Fraley  sUtes  that  the  United  Breth 
desired  themselves  to  publish  these  MSS. 

March  16,     A  letter  from  Bethlehem  in  ea  re  read. 

The  matter  ended  there,  and  nothing  further  appears  on  the  minutes  t- 

this  day. 

Phillips,  )  ^     ^ 

Geo.  H.  Horn,  i 
Nov.  2,  1883. 

Letter  of  Leo  Leequtreux, 

Oswald  Hecr,  the  celebrated  Professor  of  Zurich,  was  born  at  Glaris  in 
1809.  His  father  was  a  doctor.  He  first  studied  theology,  and  was  ordahaed 
as  minister,  but  afterwards  studied  medicine,  and  became  interested  in  the 
science  of  Natural  History.     He  has  lived  at  Zurich  since  1832.     In  1887 
he  was  Professor  either  at  the  Universit)'  or  at  the  Polytechnic  School, 
and  Director  of  the  Botanical  Garden.    He  was  for  a  few  years  a  mem- 
bftr  of  the  Council  of  Zurich,  but  resigned  his  seat  to  be  able  to  attend 
U>  his  studies.    In  1869  Zurich  received  the  celebrated  scientist  as 
sitizen  (member  of  the  city  Bourgeoisie). 
>f  oommunication  of  the  family,  29th  September,  says  only 


:^ttJB  r"JFO^  Dr.  Onratd  Hwrwu  exiled  lo  Qod  at  the  qge  of  74  yeBM, 
27  d«r«>  »ftef  n  short  Ittiiess.    Ue  died  nl  Uuaunnc  i>ii  Ihe  aTlh."    Berlli- 


Olid,  wbo  writes  me  nis'i  un  llie  29lli, 

days,   iletnyi;   "I  come  to  be  with  you 

Knd  lo  BliAre  ;uur  Borrow.     H«er  is  dead, 

order  lo  get  tome  rest  he  went  to  Mooiri 

border*  vf  Ihe  Lake  or  Oeoeva,  wiicre  he 

Tor  arm  works.    There  he  hiut  after  a  few  6ayt  an  uttuck  of  bronchitis. 

Well  knowing  the  dnnEcr  of  tlint  disease  lor  a  man  atlvanced  tn  years,  he 

liorried  \o  Uis  tiroiher  at  Lausanoe,  where  be  died  Ihe  day  after  hie 


me  ft  few  ilutaila  on  Hcer's  Inst 
deplore  the  loss  of  your  friend 
lie  was  of  late  very  tired.  Id 
X,  Ihal  fine  wnrm  placu  on  the 
peeled  to  regain  some  strengih 


Heer  tuid  worked  the  wholo  winter  beyond  human  forceg,  to  bring  to  a 
clo»e  tlic  leveatL  volume  of  hix  Arctic  Flora  which  came  out  In  July.  The 
Sre«t  SiWlss  exposition  of  industrial  products,  held  at  Zurich,  gavo  him 
caDiUtnt  occupation  and  some  excitement  by  the  numerous  visits  be  ro- 
cew-d.  The  meeting  ofthe  Society  of  Natural  History  of  Switzerland  of 
■wWdi  he  wa*  President  was  alao  held  at  Zurich,  increasing  his  work  of 
*^i3r«e.  and  tVircing  him  to  long  and  severe  exertion.  lu  hia  Inst  letter,  end 
o[  August,  he  writes  me  that  his  (ask  is  nearly  finished,  and  that  he  feela 
Uut  It  is  time  to  cloac  his  work. 

A  Swiss  Journal  announcing  the  death  of  Prof.  Heer  says,  that  the  loss 
1*  IrKpamlilc,  and  this  expression  Is  echoed  by  many.  The  loss  of  a  mem- 
^Mt  of  our  poor  humanity  Is  never  irreparable  ;  that  of  Huer  has  left  a 
^nnt  place  which  will  be  unoccupied  for  a  long  time  to  come.  WhyT 
Allow  tnc  to  trace  a  short  outline  of  bis  career  as  the  more  fllting  answer 
to  tlie  question. 

I  kniiw  linlc  of  the  early  years  of  the  celebrated  Professor  of  Zurich. 
flit  [sillily  came  from  St,  Qalt.  lie  studied  first  tlieology  in  Zurich,  I  be- 
U«iF.  But  then,  prompted  by  his  ardent  love  of  nature,  he  abandoned  his 
cdling  for  the  study  of  entomology  and  botany.  From  the  beginning  of 
bli  carter,  be  took  a  high  standing  in  the  world  of  science  by  the  publica- 
tionof  a  memoir  on  the  relation  of  the  insects  with  Ihe  plants,  enunicra- 
Un|  and  describing  a  lorge  number  of  species  of  plants  with  the  insects  re- 
lated to  each  by  their  habitat,  their  food,  their  mode  of  life,  etc.  lie  had 
MrMdy  given  his  attention  to  fossil  botany,  when,  in  1848,  he  began  to 
t  miuerinls  for  the  preparation  of  a  fossil  flora  of  Swlt^icrlnnd  and 
Joining  countries.  He  went  to  work,  helped  by  moat  favorable  cir- 
)  I  by  the  rich  colk-ctionsof  the  Museum  of  Zurich  ;  by  Ihecora' 
IS  of  numerous  friends,  among  them  Ihe  celebrated  Alex.  Braun, 
^rofCMor  of  Bmany  at  the  Vnivcrsity  of  Berlin,  and  Director  of  the 
I  Garden  ;  especially  by  the  resources  of  a  rich  Indy.  Mrs.  vou 
Tilts  lady,  endowed  with  a  great  love  of  science  and  of  admire- 
r  tlie  works  of  Hcer.  who  was  already  a  proiessor  of  rcpuialion. 
id  npOD  her  property  near  Lausanne  quarries  and  tunnels  for  the  dia- 
T  nod  rotU'Ction  of  fossil  plants,  materials  which  were  sent  to  Zurich 
It  to  be  studied  by  Heer.    A  large  part  of  the  specimens  figured  in 
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tlio  Flora  tertiaria  Helvetiea  came  from  that  source.  One  cannot  read 
without  a  deep  feeling  of  admiration  a  note  of  thanks  written  by  Heer  in 
honor  of  that  lady  in  tlie  beginning  of  the  third  volume  of  that  work.  The 
third  volume  ends  the  Tertiary  Flora  of  Switzerland.  The  work  was  then 
supposed  tu  be  complete,  but  a  fourth  volume,  Flora  fo$$Ui8  Heltetiea  wu 
published  in  1870.  containing  descrlpti(ms  and  figures  of  plants  of  the  Car- 
boniferous, the  Trias,  the  Jurassic,  the  Cretaceous  and  of  the  Eocene  of 
Switzerland.  This  great  work  in  4to,  with  a  very  hirge  number  of  splendid 
plates,  is  too  well  known  to  demand  description.  It  has  given  to  the  author 
the  first  place  in  the  ranks  of  Phytopaleontologists  of  our  time. 

A  kind  of  antecedent  resum^  of  tliis  work  was  already  published  in  1865 
under  the  name  oi  Die  Urxtdt  der  Schweitz  (the  Ancient  World  of  Switzer- 
land). It  is  a  large  F^  volume  of  000  pages,  splendidly  illustrated  by  figures 
representing  fossil  remains  of  plants  and  animals  of  the  different  geological 
periods.  The  best  proof  of  the  worth  of  the  volume  is  the  fact  that  though 
relating  only  to  the  paleontology  of  the  geological  formations  of  Switzer- 
land, the  book  has  had  already  three  or  four  editions,  and  been  translated 
into  six  different  languages. 

At  this  time  Heer  was  requested  by  professors  and  directors  of  musenms 
to  determine  and  describe  numerous  collections  of  fossil  plants,  and  as  a 
result  of  his  researches  published  many  sei)arate  memoirs  on  the  plants  of 
divera  localities  of  Europe.  Among  the  more  im|X)rtant  ones  I  may  men- 
tion :  The  Flora  of  the  claj's  of  Borey  Tracy,  England  (1861).  Tlie  Baltic 
Miocene  flora  ;  the  Eocene  flora  of  Bornstaedt  (1803  and  1860).  The  Creta- 
ceous flora  of  Moletin  ;  that  of  Qucdlinburg  (1871).  The  Phyllitcs  creta- 
cies  of  Nebraska,  the  Fossil  floni  of  Alaska,  the  fossil  plants  of  Vancouver, 
contributions  to  the  fossil  flora  of  Sumatra,  and  a  number  of  others,  half  a 
dozen  of  which  are  mentioned  in  the  catalogue  of  Keer*s  work  by  Schim- 
per. 

During  this  time  Iloer  was  already  at  work  on  his  most  important  pro- 
duction, the  Flora  fossilii  Arctica,  which,  begun  in  1862,  was  finished  by 
the  publication  of  the  seventh  volume  a  few  months  before  his  death. 

Coiisiderinjr  only  the  large  number  of  the  publications  of  Heer,  they 
already  constitute  a  weighty  monument  as  the  result  of  the  life  of  a  man. 
Bui  that  number  is  not  the  essential  value.  Other  paleontologists,  Brong- 
niart,  Sternberir,  Ungcir,  Gofpi^rt,  Schimper,  Lindley  and  Hutton.  among 
the  illustrious  dead,  have  left  works  which  may  be  compared  to  those  of 
Heer,  though  in  a  far  reduced  dej^ree  of  value.  None  of  them,  however, 
has  raised  fossil  botany  to  a  hiirh  degrees  of  importance  in  the  scientific 
world.  None  of  them  has,  like  Heer,  opened  new  fields  for  the  exercise 
of  the  mind,  and  prepared  for  vejretable  paleontology  an  honorable  place 
in  the  domain  of  science  enlarged  by  researches  in  that  8i>ecialty. 

In  the  Arctic  Flora  Heer  has  brought  to  light,  for  the  polar  regions  of 
Greenland,  Spitzberg,  Sachalin,  a  subtropical  vegetation,  attesting,  dur- 
ing the  Tertiary  period  for  those  northern  regions,  a  climate  about  like 
that  of  Floriila  and  the  Gulf  shores  at  the  present  tune.     He  has  recog- 
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nizeid  an  analogous  kind  of  vegetation  in  following  the  data  furnished  by 
remains  of  fossil  plants  southward  to  the  shores  of  the  Baltic  sea,  and 
even  to  those  of  the  Mediterranean  in  Italy.  This  fact  of  course  concern- 
ing the  distribution  of  plants  during  the  Miocene  or  Tertiary  period  has 
forcibly  modified  the  views  formerly  admitted  respecting  the  physical  cir- 
cumstances which  have  governed  the  earth  during  geological  times,  and 
has  compelled  physicists  and  geologists  to  renew  their  researches  for  the 
solution  of  important  problems  concerning  the  distribution  and  the  cause 
of  heat,  and  changes  in  the  temperature  of  the  globe.  Heer  has  described 
also  a  Cretaceous  flora  from  Greenland  bearing  evident  relation  to  that  of 
the  same  period  observed  in  North  A.mcrica  and  in  Europe ;  a  flora 
representing  a  number  of  types  which,  persisting  through  the  floras 
of  the  more  recent  formations,  are  still  present  in  the  North  American 
vegetation  of  the  present  epoch.  He  has  thus  evidenced  by  his  Arctic 
flora  the  gradual  development  of  vegetable  types  since  the  times  when 
the  first  traces  of  dicotyledonous  plants  are  recognizable.  He  has  com- 
pelled the  admission  of  vegetable  paleontology  into  the  domain  of  geol- 
ogy by  the  manifest  determination  of  the  age  of  any  formation  from  the 
characters  of  its  plants  only.  With  only  one  mistake  on  that  subject  has 
he  been  unjustly  reproached,  viz.,  his  reference  to  the  Tertiary  of  three  or 
four  Cretaceous  leaves  of  which  he  had  merely  poor  sketches  to  base  his 
determination  on. 

The  noble  character  of  Heer  has  greatly  contributed  to  give  to  his  works 
a  degree  of  authority  superior  to  that  acquired  by  any  paleontologist  be- 
fore him.     Simple,  modest  in  the  highest  degree,  of  a  serious  though  con> 
templative  mind,  his  life  was  resumed  on  the  fulflllment  of  the  duty  of 
every  day.     When  the  University  of  Switzerland  was   established  at 
Zurich,  he  had  been  named  Professor  of  Natural  History  and  Director  of 
the  Museum.     His  lectures  at  the  University  were  always  followed  by  a 
large  number  of  students  ;  so  fhll  of  interest  were  they  that  even  strangers 
and  common  town-people  requested  the   privilege  of  attending  them. 
lie  never  missed  an  opportunity  to  show  his  deep  interest  in  the  scientific 
and  moral  progress  of  the  students.     Even  in  his  days  of  sickness  (for  all 
his  life  he  has  had  to  flght  against  attacks  of  severe  illness),  he  gave  his 
lessons  in  his  own  room,  lecturing  from  his  bed.     He  had  been  called 
once  by  bis  countrymen  to  a  highly  honorable  position  as  a  member  of  the 
Council  of  State ;  but  he  found  that  the  new  duty  required  too  much  of 
his  time,  and  he  gave  in  his  resignation  in  order  to  continue  without  hin- 
drance his  scientific  pursuits. 

What  can  I  say  more  of  the  friend  with  whom  I  have  been  in  intimate 
relationship  long  years.  Heer  united  in  himself  a  powerful  intellect, 
timined  by  severe  studies,  with  the  simplicity  of  a  child  and  the  conscience 
of  a  true  Christian.    His  works  arc  the  expression  of  the  principles  of  his 

life. 

L.  Lesquereux. 

PBOC.  ASCBR.  PRIL08.  BOC.  XXI.  114.  2k.      FIIINTEI>  JANUART  10,  1884. 
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Stated  Meeting^  November  16,  188S. 

Present,  12  members. 
President,  Mr.  Fbaley,  in  the  Chair. 

Mr.  P.  C.  Garrett  was  introduced  to  the  presiding  officer,  and 
took  his  seat. 

A  photograph  of  the  Chev.  Damiano  Muoni  was  received 
through  Mr.  Phillips  for  insertion  in  the  album. 

Letters  of  acknowledgment  were  read  from  the  Boston  Public 
Library  (XVI,  i);  American  Antiquarian  Society  (XVI,  i); 
New  Jersey  Historical  Society  (XVI,  i) ;  United  States  Military 
Academy  (XVI,  i);  State  Historical  Society  of  Wiseonsin 
(XVI  i,),  and  the  University  of  the  city  of  New  York  (113,1). 

A  letter  of  envoy  was  received  from  the  Academy  of  Scienoes 
at  Rome. 

Donations  for  the  Library  were  reported  from  the  Miniog 
Engineers  at  Melbourne,  Mad.  C.  Royer  of  Paris,  the  Geo- 
graphical Commercial  Society,  Bordeaux;  the  Geological 
Society  and  Senor  Goodolphim  of  Lisbon ;  London  Nature; 
American  Astronomical  Society,  Boston ;  Harvard  Univereitj; 
Mr.  Scudder,  Mr.  Phillips,  the  Brooklyn  Library,  the  American 
Chemical  Journal,  Mr.  Gatschet,  the  editor  of  Scandinavian, 
and  the  Astronomical  Observatory  of  Mexico. 

Dr.  Brinton  read  an  obituary  notice  of  Oswald  Heer,  in  a 
letter  from  Mr.  Lesquereux  to  Mr.  Lesley. 

The  death  of  Dr.  John  Lawrence  Le  Conte,  one  of  the  Vice- 
Presidents  of  the  Society,  at  Philadelphia,  November  15tli, 
aged  58  years,  was  announced  by  the  Secretary.* 

•John  liawrence  Le  Con  to,  the  son  of  Dr.  John  Le  Conte,  was  bom  Mayllt^ 
1H25,  In  New  York,  and  graduated  at  the  College  of  Physicians  and  8aiY6onil> 
IHiO.  He  traveled  extensively  on  this  continent  on  tours  ofsoientifle  InTaiUfi- 
tion.  He  served  a8  surgeon  and  medical  director  In  the  volunteer  and  regnltf 
armies  during  the  war  of  the  Rebellion.  In  1873  he  was  elected  Pr«*ident of  tks 
American  Association  for  tlie  Advancement  of  Science.  He  was  an  iflM^ 
member  of  the  Academy  of  Natural  .Sciences  in  Philadelphia.  Dr.  Le  Conte ^ 
a  bon-in-law  of  the  late  Judge  drier,  of  the  United  States  Clrcait  Coart. 
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L  LeEle;  desired  lo  express  his  feeltng  thnt  while  Ihs  Society  liM  sua- 
!d  ft  ««rioiis  \ma  in  the  de»U)  of  one  of  its  ealimabte  Viee-PrcsidcniH, 
'  ■  '•^IciiM  h*s  suffered  a  Imnonlable  blow  by  the  irithdrawBl  of  one  of  Ihe 
^**^l  iiiTMtlgfttop)  and  one  of  Ihe  truest  philoaophere  thai  ever  did  duly  in 
^^*rHivice.  Not  a  commoo  eoldier  only  bus  fallen— not  v.  iionconimii- 
^^BlMd  iifficer — not  a  mere  ciilonel  of  a  single  regiment  in  her  army — but  a 
^^^Mml  of  bfgli  Tank,  a  leader  of  furcea,  one  who  could  plan  and  execute 
^^^K  ffliiiiBiiTre&  or  a  large  and  long  campaign,  an  organizer,  a  ruler  in  her 

Uy  priTate  grief,  said  the  speatter,  at  the  loss  of  an  old  and  intimate  per- 
**>t)Dl  friend  gives  me  no  pecutinr  right  to  tell  his  virtues  and  abilities  in 
'^h  iiall  where  be  has  been  known  and  honored  for  so  many  years  ;  but  it 
Sivta  me  the  power  to  speak  of  these  rlrtucs  and  abilities  with  tlie  confl- 
deon  of  absolute  knowledge.  Others  have  known  and  loved  him,  and  will 
'^f  »t  Ills  dealh,  and  will  speak  of  binv  affectionately  and  respectlully  in- 
•tdeanil  outside  of  ihia  ball.  But  it  was  my  good  fortune  lo  be  one  othis 
■pedal  compuoiona  for  the  past  thirty  years ;  and  he  oiten  expressed  the 
*teli  that  if  I  survived  him  I  would  place  on  record  some  memorial  of  his 
Hf«,  Onee,  when  I  felt  rigorous  and  hopeful.  I  promised  to  gratify  his 
*iih,  although  he  was  the  younger  of  the  two,  and  had  a  natural  right  to 
^e  what  he  desired  to  receive.  But  now.  how  is  it  possible  to  do  more 
Uuko  My  :  "  Le  Conle  Is  dead,  the  precocious  youth,  the  affectionate  son, 
1.  lather  and  friend,  the  just  and  truth-loving  man,  (be  accurate 
14  precise  observer,  a  master  in  the  divine  art  of  classifying  facts,  a  per- 
~'gr  mined  and  nobly  developed  genius  in  science." 
■  Coste  l»  a  fttmous  name  in  American  science.  The  toundatjona  of  its 
«  Ikid  by  the  father,  and  built  up  by  the  son.  Both  these  have 
i  kWBj  from  the  eastern  shore  of  the  continent  ;  but  on  its  western 
piwo  brothers,  children  of  the  father's  brother,  prolong  and  enhance 
potation  of  the  name. 

moria)  of  Ihe  lifeof  our  fellow  member  and  fricud  would  be  incom- 
%Iibout  a  personal  description  of  old  Miijor  Le  Coole,  lo  whose  vlg- 
ploKlleet,  excellent  common  sense,  and  great  experience  in  ziwlogi- 
Bdies,  John  owed  not  only  bis  extraordinary  abiliiicK,  his  aptitude  tor 
natlca,  bis  eye  for  form  and  color,  his  exactness,  bis  imaginalion, 
of  [he  study  of  languages,  his  lasle  for  historical  metaphysics,  and 
|tlly  mythology,  and  his  pronounced  capacity  for  practically  putting 
■  In  order  and  managing  affitlrs,  but  also  the  opportunity  for  cultivat- 
id  dtoplaying  all  these  various,  and,  as  many  people  vainly  imagine, 
ikdldory  mental  powers. 

J  Tatnly  imagine.   For.  it  Is  a  vulgar  prejudice  lo  suppose  thnt  a  life 

'^Vat  In  counting  the  number  of  segments  and  legs  of  bugs,  and  describing 

U«  microscopic  foliation  of  their  anlennn,  incapacitates  a  man  for  com- 

fJirading  the  M^nique  t'elesle,  or  the  writings  of  Plolinus;  for  the 

nJCTmeni  of  the  M&liabahrata.  or  the  safe  conduct  of  his  hereditary 

Wliai  stamps  the  characierof  Le  Conle  as  a  genius  Is  precisely 
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what  gives  the  lie  to  this  vulgar  prejudice.  He  was  as  fine  a  mathemati- 
cian as  he  was  minutely  true  with  the  microscope.  His  wide  and  Taried 
learning  checked  any  tendency  to  narrowness  in  study,  and  gare  him  a 
power  and  richness  of  language  which  reacted  on  his  reason  to  enrich  it 
with  a  copious  store  of  generous  and  noble  ideas.  The  infinite  rarietjof 
insect  forms  was  not  more  attractive  to  him  than  the  infinite  yarietjof 
words  in  the  languages  which  he  studied  ;  nor  the  infinite  variety  of  mytlii 
with  which  the  imagination  of  past  ages  has  attempted  to  explain,  or  at  leait 
to  portray,  the  mysteries  of  the  Universe.  Will  it  excite  surprise  theo  in 
any  well  equipped  mind,  that  the  skill  which  nature  gave  him  to  arrange 
facts  of  the  organic  world,  relationships  of  numbers,  and  the  ideas  of  men, 
availed  him  quite  as  well  in  the  leasing  of  his  father's  storehouses  in  Kew 
York,  the  reorganization  of  the  wards  of  an  army  hospital,  and  the  conduct 
of  the  business  of  the  United  States  Mint  ? 

All  this  went  together,  and  comes  quite  natural  to  a  superior  genius.  It 
mutters  little  what  the  man  regarded  as  work,  and  what  he  regard^Hi  tt 
play  ;  his  work  was  creation  and  recreation  in  one,  and  his  recreation  wu 
all  good  work.  Every  hobby  a  true  genius  mounts  becomes  under  his  man- 
agement a  trained  war-horse  or  sagacious  hunter.  The  contradictoiy 
occupations  of  such  a  man  would  be  a  reproach  to  less  gifted  mortals;  bat 
in  the  career  of  such  a  man  they  are  merely  alternately  diverging  and  coo- 
verging  careers  of  usefulness.  The  recognition  of  this  truth  by  Major  Le 
Conte  was  gratefully  acknowledged  by  his  son  in  narrating  such  vuc- 
dotes  as  the  following : 

Young  Le  Conte  was  put  to  school  at  St.  Mary's  College,  in  Oeolf^ 
town,  D.  C.  The  discipline  of  the  class-room  was  very  strict.  Everybody 
was  kepi  to  silent  study  ;  none  could  leave  his  seat  without  command  or 
permission.  The  Major  visited  the  school  to  learn  how  John  was  gettiog 
on.  The  master  said  that  he  was  good  and  diligent,  but  regretted  tosdd 
that  he  was  too  much  interested  in  a  sort  of  knowledge  which  lay  aptrt 
from  his  regular  studies.  He  hoped  that  the  father  would  endeavor  to  ^^ 
press  these  inclinations  in  his  boy.  The  Major  asked  the  master  what  tlieT 
were.  The  master  replied— a  love  of  birds  and  bugs,  shells  and  stones,  in 
fact,  everything  thai  grew,  or  moved  in  the  air,  on  the  ground,  or  in  the 
water.  If  he  induljred  in  such  pursuits  he  would  never  excel  as  amathemt- 
tician  or  linguist.  "Is  my  son  behindhand  then  in  hisstudies?"  asked  the 
father.  *'Xo, "  replied  the  master,  **  he  recites  well,  and  is  as  good  a  scholar 
as  the  best  of  them  ;  but  we  wish  him  to  excel  all  the  rest,  as  he  evidently 
might  do  if  he  gave  his  undivided  attention  to  the  studies  of  his  class." 

"I  am  not  of  that  opinion,"  quoth  the  Major,  with  the  twinkle  inhiseve 
for  whicli  he  was  famous  among  his  cronies — all  now  dead — **  I  am  not  at  til 
of  that  opinion,  and  I  must  request  that  you  will  not  discourage  my  son  in 
obtaining  a  kind  of  knowledge  which  I  have  myself  pursued  all  my  lift* 
and  which  I  believe  will  make  all  the  other  kinds  of  learning  which  John 
will  get  here  all  the  more  useful  and  noble." 
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The  good  sense  which  prompted  this  request  from  the  side  of  the  father, 
prompted  the  master  also  to  grant  it,  and  thenceforward  the  young  natu- 
ralist, while  being  subjected  to  the  same  rigid  discipline,  was  not  repressed 
in  his  inclinations  for  extra  scholastic  investigation,  on  a  small  scale. 

One  day  silence  reigned  in  the  school -room.  Everybody  was  conning 
his  task  at  his  seat.  The  tutor  was  silently  reading  at  his  desk.  Suddenly 
there  was  a  great  fracas — John  Le  Conte  was  seen  starting  from  his  seat 
and  scrambling  on  the  floor  in  the  middle  of  the  room.  He  was  called 
up  to  the  tutor's  desk  to  give  an  account  of  himself.  He  held  in  his  hand 
two  beetles.  He  explained  that  they  were  rare,  that  he  could  not  help  try- 
ing to  catch  them,  that  he  had  to  be  quick  about  it,  that  he  did  not  know 
that  he  would  make  such  a  noise,  etc.  The  other  scholars  in  great  excite- 
ment sat  expecting  dolorous  consequences  for  John.  But  they  were  dis- 
appointed. The  tutor  remembered  the  Major,  or  perhaps  had  deceived 
orders  from  the  upper  region.  He  merely  sent  the  boy  back  to  his  seat 
with  his  beetles,  and  a  warning  not  to  make  so  much  noise  another  time. 

But  he  received  less  mercy  from  his  schoolmates.  One  holiday  the  boys 
were  on  an  excursion  in  Frederick  county.  John  captured  two  remarkably 
fine  and  rare  coleopterids — I  forget  their  name,  but  he  always  gave  it  when 
he  told  the  story — and  put  them  into  a  pill -box.  At  night  two  of  his  com- 
panions stole  the  box,  threw  the  bugs  away,  neatly  substituted  two  quids 
of  tobacco,  and  returned  the  box  to  its  place  without  detection.  Great  was 
John's  grief  at  the  discovery.  But  he  never  thought  on  any  kind  of  re- 
venge. He  did  not  know  enough  Horace  then  to  comfort  himself  with 
the  barren  consideration,  that  Quid  quisque  vitct  nunquam  homini  satis 
cautam  est  in  horas ;  but  he  thought  it  all  the  same,  in  a  schoolboy's  way, 
and  learned  by  this  experience  to  keep  his  shiny-backed  pets  out  of  the 
reach  of  profane  fingers.  Dr.  Horn  can  best  describe  to  us  the  care  he 
took  of  his  great  collections. 

Le  Conte  loved  to  tell  such  personal  stories  of  his  early  life,  and  during 
the  week  preceding  his  death  his  mind  lived  entirely  in  those  remote  years. 
He  laughed  heartily  to  himself  at  the  recollection  of  his  adventures.  He 
wished  to  have  them  published.  Why?  Was  he  vain?  He  was  the  re- 
verse of  vain  ;  he  was  a  man  singularly  free  from  vanity.  Why  should  he 
have  had  so  set  a  desire  to  be  memorialized  after  death  ?  I  answer  with- 
OQt  a  shade  of  hesitation,  because  he  had  inherited  a  loving  disposition,  had 
led  an  affectionate  and  sympathetic  life,  and  wished  above  all  things  tore- 
tain  forever  his  kind  and  good  relations  with  his  fellow- men.  His  love  of 
his  kind  was  strong.  His  sympathy  with  his  fellow-workers  in  science  was 
not  only  strong  but  unalloyed  with  baser  sentiments.  Even  when  his  fine 
scorn  of  fraud,  duplicity,  pretension  and  untruthfulness  evoked  denuncia- 
tion, I  never  knew  him  to  depreciate  any  kind  of  talent.  He  was  exceed- 
ingly Just  to  just  men,  and  generous  towards  those  who  had  not  had 
talents  or  opportunities  sufficient  to  give  them  distinction.  He  honored 
the  old  and  loved  the  young.  He  honored  the  masters  and  loved  the  stu- 
dents of  science.    Ho  worshiped  the  shade  of  his  father,  and  never  spoke 


of  himself  aad  hb  own  attaiamcnts  and  accomplishments  as  anythiB -■.  g 

more  than  an  eflort  to  follow  in  the  footsteps  of  him  who  had  given  h! 
the  ability  and  opportunity  to  do  so. 

I  dwell  principally  upon  the   moral  qualities  of  our  departed  friend» 
cause  I  trust  that  the  Society  will  obtain  a  complete  account  of  his  sdc 
title  abilities  from  Dr.  Horn,  who  has  been  first  his  pupil  and  then  his 
laborator  for  twenty  odd  years.  Let  us  place  on  our  records  that  memor^=: 
of  a  blameless  career  in  science,  and  its  application  to  the  uses  of  hui 
existence. 

For  myself  I  can  only  speak  of  what  fills  my  heart  to  the  ezclosion  ^^^ 

all  other  thoughts — of  the  lovable  nature  of  the  friend  whom  we  shall  ne^ ^' 

again  see.    Let  the  world  reverence  his  memory  as  a  discoverer,  as  ^ 

philosopher,  as  a  genius.    I  can  only  remember  John  Le  Conte  as  an  e ="' 

gaging  friend,  a  faithful  friend,  a  speaker  of  the  truth,  a  judicious  adviuu     "^^> 

a  companion  to  think  with,  a  reliable  coacyutor  to  deal  with,  but  sti ^^' 

above  all,  as  a  most  affectionate  and  trustworthy  friend. 

I  place  above  all  his  other  exceptionally  shining  qualities  his  aflEectio*     •'** 
ateness.   He  was  a  lover;  and  all  the  world  loves  a  lover.  But  good  lo^ 
are  said  to  be  good  haters.   I  doubt  the  truth  of  the  saying.    Selfish  lov< 
may  be  good  haters,  but  the  perfect  lover  is  incapable  of  any  hate  that 
serves  the  appellation.     Lc  Conte  was  one  of  the  men  who  Uked  to  I 
called  John.     He  had  a  regularly  woman's  heart.     And  yet  he  could  n 
hate  anybody.  When  he  tried,  he  simply  made  himself  ridiculouB.  I  hai 
often  laughed  at  his  wrath  ;  it  would  no  more  counterfeit  real  hatred  tbi 
a  crystal  of  smoky  quartz  can  counterfeit  charcoal.     His  innate  lucidity  ^ 
good  nature  could  not  be  veiled  ;  it  was  as  if  a  cherub  knit  its  brow 
And  this  innate  good  nature,  allying  him  with  the  universe,  was  the 
vation  of  his  science,  for  it  protected  his  mind  against  those  damaging 
delaying  passions  which  futilize  the  career  of  men   of  talent,  hough  the 
horses  and  steal  the  linchpins  from  their  chariot -wheels. 

Lovingly  he  lived  and  worked  many,  many  years — as  many  as  were  _ 
for  him.  The  world  wants  us  all ;  and  yet  needs  none  of  us.  It  is  of  no  gre^^"^' 
consequence  who  is  who,  or  what  or  how  much  any  one  does.  What  on^^^^^*® 
leaves  another  takes ;  what  one  begins,  some  one  else  is  sure  to  flnisL^^^* 
But  surely  the  memory  of  a  friend  is  blessed,  and  such  a  friend  as  has  jutfas-*'  ^^ 
left  us  can  never  be  forgotten. 


Memoir  of  John  L.  Le  Conte,  M.D.    By  Oeorge  H.  Horn,  M,D. 

(Read  before  the  American  Philosophical  Society,  December  7,  188S.) 

John  Lawrence  LeContc  was  born  in  New  York  City,  llflay  18, 1835,  an 
died  in  Philadelphia.  November  15,  1883.  He  was  the  son  of  Major  Johi9 
Eatton  LeConte  and  Mary  A.  II.  Lawrence.  When  but  a  few  weeks  o](S 
his  mother  died,  and  the  father  thenceforth  seemed  to  live  solely  for  tli9 
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care  and  development  of  his  only  child.  The  devotion  of  the  father  was 
rewarded  in  living  to  see  the  son  take  a  foremost  place  umong  the  scien- 
tists of  his  day,  honored  at  home  and  abroad.  The  father  had  already  made 
the  name  well  known  in  science,  when  the  son  entered  the  field  and  added 
greatly  to  its  renown. 

After  arriving  at  a  suitable  age,  the  boy  was  placed  in  St.  Mary's  Col- 
lege, Maryland,  from  which  he  graduated  in  1842.  From  the  Doctor's  ac- 
count the  discipline  of  the  school  was  severe,  the  training  accurate  and 
thorough,  and  the  tutors  conscientious  in  the  discharge  of  their  duties.  At 
this  early  period  of  his  life  he  exhibited  the  tastes  of  a  naturalist,  and  he 
has  often  recounted  the  annoyances  and  ridicule  to  which  he  was  subjected 
by  his  felloW'pupils,  who  had  no  sympathy  with  his  pursuits.  His  teachers, 
even,  feared  that  his,  to  them,  more  important  studies  would  be  neglected, 
and  the  father  was  made  acquainted  with  their  suspicions.  Finding  that 
the  pupil  was  in  no  respect  deficient  in  his  regular  duties,  the  father 
directed  that  these  tendencies  should  not  be  repressed.  The  boy  made 
rapid  progress,  and  exhibited  a  peculiar  aptitude  for  the  study  of  languages 
and  mathematics,  and,  doubtless,  in  this  manner  laid  the  foundation  for  that 
accuracy  and  retentiveness  of  his  memory  so  characteristic  of  his  maturer 
years. 

After  the  completion  of  the  collegiate  course,  he  returned  to  New  York, 
and  entered  the  College  of  Physicians  and  Surgeons,  receiving  his  medical 
degree  in  1846.  Before  this  date  his  first  essays  in  original  work  made  their 
appearance,  and,  to  use  his  own  language,  gave  unmistakable  evidence  of 
hiB  youth  and  inexperience. 

Daring  1849  he  made  several  visits  to  the  upper  shore  of  Lake  Superior, 
collecting  largely,  and  publishing  the  results,  with  many  new  species,  in 
Agassiz's  work  on  that  region.  In  the  autumn  of  1850  he  visited  California, 
stopping  for  a  short  time  at  Panama,  remaining  absent  during  the  greater 
portion  of  the  following  year.  His  explorations  in  California  were  made, 
for  the  most  part,  south  of  San  Francisco,  at  San  Jos4,  San  Diego  and  their 
surroundings.  From  the  latter  point  he  crossed  the  Colorado  desert,  then 
and  for  many  years  after  a  terror  to  travelers,  going  as  far  eastward  as  the 
Pima  villages.  The  entire  region  was  a  new  one  to  science,  and  he  made 
abundant  use  of  his  opportunities.  On  his  return  the  results  of  his  journey 
were  published  in  the  "  Annals  of  the  Lyceum"  of  New  York.  The  new 
material  was,  however,  so  abundant  that  some  yet  remains  in  his  cabinet 
unstudied. 

In  1852  the  LeContes  removed  to  Philadelphia,  and  the  works  of  both 
have,  with  few  exceptions  been  published  in  the  periodicals  of  our  socie- 
ties since  that  time. 

For  a  few  months  in  1857  he  accompanied  the  Honduras  Inter-Oceanic 
Survey,  under  the  command  of  the  late  John  C.  Trautwine,  publishing  his 
observations  in  that  region  in  the  report  of  the  survey.  At  the  same  time 
he  visited  the  Fuente  de  Sangre,  publishing  his  account  of  that  phenome- 
non in  Squier's  Nicaragua. 
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After  these  voyages,  his  scientific  studies  were  uninterrupted  until  tlie 
early  years  of  the  war,  when  he  was  appointed  surgeon  of  Toluntcen.  and 
shortly  after  medical  inspector,  with  the  rank  of  Lieut -Colonel,  in  which 
he  showed  that  his  capability  for  direction  and  organization  was  adaptable 
to  wider  uses  than  the  cabinet  to  which  he  had  hitherto  confined  himaelf. 

During  the  summer  of  1S07  he  accompanied  General  W.  W.  Wright  oa 
the  survey  for  the  extension  of  the  Union  Pacific  Railway  southward  to 
Fort  Craig,  in  the  capacity  of  geologist.  His  report,  which  In  no  way  de- 
tracts from  his  reputation  as  an  entomologist,  was  published  as  part  of  the 
report  of  the  survey. 

In  the  autumn  of  1869  he  determined  on  a  visit  to  Europe,  in  which  be 
was  accompanied  by  his  family,  remaining  abroad  until  near  the  close  of 
1872,  visiting  also  Algiei-s  and  Egypt.  Ills  residence  abroad  interrupted 
somewhat  his  authorship,  but  not  his  studies,  and  his  letters  to  me,  now 
doubly  valuable,  gave  abundant  evidence  of  his  activity.  He  visited  all 
the  accessible  public  and  private  museums,  and  his  wonderful  memory  of 
the  species  in  his  own  cabinet  enabled  him  to  settle  many  hitherto  doubt- 
ful points  of  synonymy.  Tliose  who  met  him  abroad  were  deeply  impressed 
by  his  thorough  scholarship,  and  his  quick  and  accurate  perception  of  the 
affinities  of  insects  never  before  seen  by  him.  On  his  return  to  Philadel- 
phia his  work  continued,  with  but  slight  interruptions  by  periods  of  sick- 
ness, until  within  a  week  of  his  death. 

The  lives  of  men  eminent  in  science  are  rarely  fertile  in  events  of  gen- 
eral interest,  and  LeContc's  is  no  exception.  Trained  from  his  boyhood 
as  a  naturalist,  with  no  cares,  and  no  interruptions  by  daily  professional  or 
business  duties,  his  life  was  passed  in  the  pursuit  of  his  favorite  studies 
and  the  pleasures  of  social  lite.  The  father  died  in  1860,  leaving  the  son 
in  possession  of  an  ample  estate.  The  following  year  Dr.  LeConte  married 
Helen,  daughter  of  the  late  Judge  Robert  C.  Grier,  who,  with  two  sons, 
survives  her  husband. 

The  account  of  the  life  In  science  of  LeConte  should  properly  begin  with 
that  of  the  father — the  one  is  the  result  and  continuation  of  the  other.  An 
abler  pen  than  mine  has  already  tniced  the  life  of  the  elder  LeConte,  and 
I  merel}"^  puri)<)se  to  recall  such  incidents  in  his  life  as  seem  to  have  a  bear- 
ing In  deterniining  the  subsequent  studies  of  the  son. 

Major  LeConte  contributed  a  short  entomological  paper  to  the  **  Annals 
of  the  Lyceum,"  of  New  York,  as  early  as  1824,  describing  a  few  new  spe- 
cies, lllu.strated  by  a  plate  drawn  by  him.self.  At  this  time  Say  and  the  elder 
Melsheimer  were  at  the  height  of  their  career,  and  entomology,  through 
the  hibors  of  Latrielle  in  France,  was  assuming  a  higher  position  among 
the  sciences.  The  Major  was  an  ardent  collector,  and,  desiring  the  light 
not  attainable  at  home,  much  of  his  material  was  sent  abroad  ;  he,  how- 
ever, retained  either  carefully  compared  specimens  or  drawings  to  permit 
the  future  Identification  of  the  specrles.  The  cabinet  thus  formed,  small  in 
ctmiparison  with  what  we  now  have,  made  the  basis  of  the  subsequent 
work  of  the  son.     In  1845  the  father  and  son  contributed  entomological 
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papers  to  the  Boston  "Journal  of  Natural  History,"  the  former  a  mono- 
graph of  Histeridse,  the  drawings  for  which  were  made  by  the  son,  the 
latter  a  small  paper  of  little  moment. 

The  first  paper  by  Dr.  LeConte  appeared  in  1844,  in  the  '*  Proceedings  of 
the  Academy  of  Natural  Sciences,"  having  been  transmitted  by  the  Ento- 
mological Society  of  Pennsylvania,  an  association  with  no  permanent 
locality,  consisting  of,  probably,  not  more  than  a  half  score  of  enthusiasts, 
who  met  at  long  intervals  at  the  house  of  one  or  another.  Among  the  num- 
ber we  find  the  two  Melsheimers,  Ziegler  and  Haldeman,  while  the  Rev. 
J.  G.  Morris,  D.D.,  of  Baltimore,  alone  survives  to  recount  their  history. 

The  early  papers  by  LeConte  gave  very  little  evidence  of  his  analytical 
power  until,  in  1850,  he  punlished  his  **  Monograph  of  Pselaphidse, "  pro- 
posing an  arrangement  which  remains  at  present  the  basis  of  the  general 
classification  of  these  minute  insects.  In  the  same  year  appeared  the  com- 
mencement of  his  •*  Attempt  to  Classify  the  Longicorn  Coleoptera  of  Amer- 
ica north  of  Mexico,"  requiring  several  years  in  publication,  a  work  of 
much  wider  application  than  indicated  by  its  title,  contributing  much  that 
was  new  to  science,  and  aiding  greaily  in  the  rational  classification  of  these 
favorite  beetles. 

From  this  period  his  contributions  to  entomology  were  for  the  most  part 
monographic,  and  from  their  importance  soon  attracted  attention  abroad, 
many  of  them  being  reprinted  in  foreign  journals,  winning  for  their  author 
the  reputation  he  justly  deserved.  In  their  scope  his  papers  cover  nearly 
every  portion  of  his  specialty.  They  contain  evidences  of  patient  and 
original  research,  and  added  greatly  to  science.  His  work  was  in  every 
case  an  improvement  on  what  had  previously  been  done  ;  he  left  a  subject 
better  than  ho  found  it. 

Several  of  his  works  call  for  special  mention.  In  1859  he  collected  the 
entomological  works  of  Say,  with  notes  on  the  species  described.  In  this 
he  was  assisted  in  their  specialties  by  Baron  Osten  Sacken  and  Mr.  P.  R. 
XJhler.  The  writings  of  Say  were  widely  scattered  in  almost  inaccessible 
publications,  his  typical  collection  almost  entirely  destroyed,  and  the  spe- 
cies depended  practically  on  traditional  knowledge ;  and  while  some  of 
Say's  cotemporaries  were  yet  living  LeConte  gathered  the  information 
possessed  by  them,  and  placed  it  in  permanent  form. 

Realizing  that  his  specialty  needed  greater  assistance,  he  undertook,  at 
the  request  of  the  Smithsonian  Institution,  the  ''Classification  of  the  Cole- 
optera of  North  America,"  with  the  **  List  of  Species."  and  descriptions 
of  new  ones.  The  first  parts  appeared  in  1861  and  1862  ;  its  continuation 
was  interrupted  by  the  war  and  his  absence  abroad.  It  was  resumed  in 
1873,  but  never  completed.  The  assistance  thus  given  to  students  vastly  in- 
creased their  number,  and  the  limited  edition  soon  became  exhausted,  and 
it  became  necessary  to  decide  either  for  a  reprint  or  a  new  book. 

Before  a  new  edition  could  be  completed,  it  became  imperative  to  study 
tbe  Rhynchophora,  and  at  this  point  LeConte  made  one  of  the  boldest 
strokes  of  his  career  in  the  isolation  of  that  series,  and  purposing  a  classi- 
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fixation  as  reroarkable  In  nuvelty  aa  It  was  true  U>  nature.  This  wfts  ful- 
lowed  in  1870  by  the  "Species  of  Rliynchopliora,"  pablislicd  nsn  scpante 
volume  ot  the  Proceediufs  of  our  Bociely. 

The    prellmioary  aiudiea  bnvtag   lieen  comv>lei«(1,  LeCnnic's  c1ctir«« 
■ccmcd  to  be  cunceDtralcd  ta  Ibc  prepantloD  or  n  aw  "  classiflcation," 
which  sliould  ha  etitnplete  in  nil  hs  pans.     He  invited  tny  cuCperation  in 
the  preparaiion  or  moaograpliic  essfiyit,  liopiug  thereby  to  liglilen  hla  own 
labor,  and  prepare  the  work  in  a  sborler  time.    Two  yeara  ago,  when  he 
realized  that  his  heallli  was  tailing,  he  expressed  the  desire  that  I  eIiouM 
join  him  in  more  active  Buthorehip  in  the  work.    The  first  pages  went  lo 
press  in  January,  18S2,  and  the  book  was  completed  in  March  or  this  year. 
In  lltne  for  hlni  to  realise  that  it  has  been,  at  least,  well  received.    For 
obvious  reasona  I  cannot  dwell  u]H)n  [he  merits  even  of  his  share  of  this    - 
work,  except  to  naj  tbut  bis  earlier  edition  is  the  basis  of  the  present ;  with- 
out the  former  the  latter  might  not  have  appeared.     Evidences  of  h\»  tn-   - 
fluence  will  be  found  on  every  page,  and  whiiterer  it  was  my  privilege  to    . 
contribute  was  made  possible  entirely  by  his  early  instruction  and  guld-    - 


Since  last  spring  bo  has  done  but  liltlc  study,  his  general  health,  nncer-  - 
laiD  vision  and  unsteady  band  having  unQtted  him  fur  close  application.  . 
Be,  however,  continued  work  in  tbe  form  of  "short  studies."  until  with-  - 
In  a  few  days  of  his  death,  nud  the  incomplete  manuscript  now  in  my  " 
hands  wilt  appear  in  the  form  in  which  he  desired  to  present  It. 

While  LeConto'a  reputation  as  a  nalurallaC  will  rest  upon  hla  entomo-  - 
logical  writings,  be  did  not  limit  himself  to  this  field.  Meulion  has  already 
been  made  of  several  important  geological  conlribuilons  ;  tbere  are  other* 
□I  less  moment.  He  has  contributed  a  number  of  articles  on  Vorlebrata 
Paleontology,  andaeveral  synopses  ofsome  generaof  rodents.  His  "Zoo- 
logical Notes  of  a  Visit  to  Panama,"  illustrate  Lbe  extent  of  his  study  in 
another  department  of  science.  At  least  one  article  on  purely  sociiil 
science,  has  emanated  from  his  pen. 

n  a  generalrcvicwofLoConte's  writings,  we  find  them  remarkably  &ev 

.  from  conlrnvcrsisl  tendencies.    He  gitve  lo  science  the  results  of  careful 
tiudy,  knowing  that  In  time  whatever  was  worthy  would  be  adopted.  His 

\   dissent  from  the  views  of  another  was  always   couclied  in  the  mildest 

i   terms.     He  was  above  the  limit  of  those  petty  jealousies  which  loo  often 

I  prevail  between  those  working  In  the  same  field. 

Numerous  were  the  demands  for  bis  advice  and  assistance  from  alt  parts 
of  the  country  ;  rarely  did  he  repel  them,  and  no  small  portion  of  his  time 
was  consumed  In  lbe  determination  of  specimens  for  correspondents,  with 
na  other  reward  than  the  hope  that  the  seed  thus  sown  migbl  some  day 
bear  fruit. 

The  results  of  LeCoute'a  works  in  Coleoplcrology  In  Amerii»  are  plainly 
marked.  He  entered  the  field  ten  years  after  the  death  of  Soy,  who  seeina 
to  have  hnd  no  higher  ambition,  if  indeed  ca]iaclty,  Ibnn  the  descriptiiin  of 
the  species  which  he  collected.    LeConte.  on  the  other  hand,  b>-gau  the 
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framework  of  a  systematic  structure  which  he  lived  to  see  completed  in  all 
its  parts.  He  reduced  chaos  to  order.  His  influence  in  entomological 
progress  in  general  is  admitted  on  all  hands,  and  so  rapid  has  been  the 
advance  that  we  now  have  nearly  as  many  purely  entomological  societies 
and  clubs  as  there  were  interested  individuals  forty  years  ago.  At  that 
time  the  American  literature  consisted  of  very  little  beyond  the  works  of 
Say ;  to-day  five  periodicals  are  devoted  solely  to  entomology. 

Some  idea  of  the  actual  work  performed  by  LeConte  may  be  obtained 
trom  a  summary  recently  published,  in  which  more  than  five  hundred 
genera  and  nearly  five  thousand  species  are  placed  to  his  credit,  three- 
fourths  in  each  series  remaining  valid.  It  would,  however,  be  unfair  to 
estimate  the  value  of  his  work  from  a  mere  numerical  basis  ;  others  have 
done  much  more,  but  the  systematic,  analytical  studies,  spread  over  the 
vast  field  of  Coleopterology,  show  the  real  power  of  his  mind.  While  he 
was  quick  to  perceive  specific  differences,  he  was  not  always  happy  in  ex- 
pressing them  ;  in  his  analyses  his  reasoning  was  always  clear  without  the 
slightest  ambiguity. 

Ttiat  his  work  has  been  appreciated  at  home  and  abroad  is  shown  by  the 
number  of  societies  which  have  elected  him  to  membership.  Diplomas 
from  fifteen  American  and  seventeen  European  societies  may  be  seen  in 
his  portfolio.  Prominent  among  them  are  the  diplomas  of  honorary  mem- 
bership in  the  entomological  societies  of  London,  France,  Berlin,  Brussels 
and  Stettin,  an  honor  rarely  conferred  and  given  only  to  the  most  worthy. 

In  1874  LeConte  was  elected  President  of  the  American  Association  for 
the  Advancement  of  Science,  and  his  address  on  retiring,  regarding  the 
relation  of  the  geographical  distribution  of  Coleoptera  to  Paleontology, 
opened  a  new  line  of  investigation,  showing  how  a  combination  of  the 
facts  of  two  such  dissimilar  sciences  might  result  in  advantage  to  both. 

He  was  one  of  the  founders  of  the  American  Entomological  Society,  and 
at  the  time  of  his  death  its  President ;  of  our  own  Society  he  was  a  Vice- 
President,  and  has  been  a  member  nearly  thirty-one  years. 

We  all  knew  him  as  a  cultured  scholar,  a  refined  gentleman,  a  genial 
companion,  a  true  friend.  To  me  he  was  more.  For  nearly  twenty-five 
years  our  association  has  been  of  the  most  intimate  nature.  I  sought  his 
advice  and  instruction  as  a  neophyte  in  entomology,  finding  a  welcome 
which  I  had  no  reason  to  except.  Our  friendship  ripened  to  an  intimacy 
never  shadowed  by  the  slightest  cloud.  My  last  visit  to  him,  two  days 
before  his  fatal  attack,  will  never  be  forgotten ;  bright,  cheerful  and  much 
clearer  in  mind  than  he  had  been  for  weeks  before,  he  seemed  to  have  re- 
gained his  mental  and  bodily  strength,  and  gave  me  strong  hopes  that  we 
might  for  some  time  enjoy  his  society.  When  called  to  his  bedside  two 
days  after,  the  change  from  brilliant  intellection  to  death-portending  coma 
'WAS  almost  too  great  to  realize.  His  life  closed  painlessly,  without  a 
struggle.  A  few  short  houra  sufficed  to  extinguish  a  bright  light  in 
science,  and  inflict  on  us  an  irreparable  loss. 
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Dr.  Ilorn  testified  to  the  scientific  ability,  activity  and  rep 
tation    of   Dr.   LeConte;    and    Mr.  Fraley   to  his  perso 
worth. 

On  motion  of  Mr.  Eli  K.  Price,  Dr.  Horn  was  appointed 
prepare  an  obituary  notice  of  Dr.  LeConte,  and  accepted  t 
appointment. 

Dr.  Brinton  reported  his  reception  as  delegate  of  the  Societ^^ 
to  the  Congress  of  Americanists  at  Copenhagen,  and  describe^ 
the  proceedings. 

Mr.  Phillips,  the  other  delegate,  explained  that  he  had  beerr 
unable  to  attend  the  Congress. 

General  Thayer  described  the  trial  balloon  which  he  is  bull 
ing,  and  exj^lained  the  principles  involved  in  the  problem  o 
of  aerial  navigation.     (See  301.) 

Professor  Cope  described  the  geological  formation  and  fossil 
wealth  of  the  valleys  and  mountains  of  New  Mexico,  traversed 
by  him  during  his  recent  explorations. 

Pending  nominations  Nos.  985  to  1008  and  new  nominations 
Nos.  1009  and  1010  were  read. 

The  minutes  of  the  last  meeting  of  the  Board  of  Officers  and 
members  in  Council  were  read. 

The  Committee  of  Five  reported  the  following  resolution, 
which  was  adopted : 

Bi'solced,  That  hereafter  at  the  staled  elections  for  members  of  the  So- 
ciety, the  presiding  member  shaU  appoint  two  tellers  to  open  the  ballot- 
boxes,  and  report  to  him  the  result  of  the  poll. 

On  motion  of  Mr.  Law,  the  following  was  adopted: 

RcBolccd,  That  Dr.  Brinton  be  authorized  to  translate  and  prepare  for 
publication  the  Kakchiquil  Grammar  now  in  the  archives  of  the  Society, 
and  that  the  same  be  published  in  the  Proceedings  in  such  type  as  the 
Secretary  may  deem  best  suited  to  the  purpose. 

Mr.  Phillips  noticed  an  ambiguity  in  Sec.  3,  Chap.  I,  of  the 
By-Laws,  and  Mr.  Fraley  recounted  the  traditional  interpreta- 
tion of  it  by  the  Society. 

The  meeting  was  then  adjourned. 
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Aerial  Ships.    By  Russell  Thayer,  C.  E. 

(Read  before  the  American  Philosophical  Society,  Nov.  16,  188S.) 

At  the  close  of  an  interesting  paper  on  the  subject  of  aerial  navigation, 
read  before  the  Institution  of  Civil  Engineers,  by  Mr.  William  Pole,  F.R.S. 
M.  Inst.  C.  E.,  the  following  conclusions  are  stated,  viz. : 

"The  problem  of  aerial  navigation  by  balloons  is  one  as  perfectly 
amenable  to  mechanical  investigation  as  that  of  aquatic  navigation  by 
floating  vessels  ;  and  its  successful  solution  involves  nothing  unreasonable 
or  inconsistent  with  the  teachings  of  mechanical  science. 

"  It  has  been  fully  established  by  experiment  that  it  is  possible  to  de- 
sign and  construct  a  balloon  which  shall  possess  the  conditions  necessary 
for  aerial  navigation,  i.e.,  which  shall  have  a  form  of  small  resistance, 
shall  be  stable  and  easy  to  manage,  and,  if  driven  through  the  air,  shall 
be  capable  of  steering  by  a  proper  obedience  to  the  rudder. 

"If,  by  a  power  carried  with  the  balloon,  surfaces  of  sufficient  area  can 
be  made  to  act  against  the  surrounding  air,  the  reaction  will  propel  the 
balloon  through  the  air  in  an  opposite  direction. 

"The  modern  invention  of  the  screw-propeller  furnishes  a  means  of  ap- 
plying power  in  this  way,  to  effect  the  propulsion  ;  and  the  suitability 
and  efficacy  of  Buch  means  have  been  shown  by  actual  trial. 

"  Sufficient  data  exists  to  enable  an  approximate  estimate  to  be  made 
of  the  power  necessary  to  propel  such  a  balloon  with  any  given  velocity 
through  the  air. 

"The  recent  great  reduction  in  the  weight  of  steam  motors  has  rendered 
it  possible  to  carry  with  the  balloon  an  amount  of  power  sufficient  to  pro- 
duce moderately  high  speed,  say  twenty  or  thirty  miles  an  hour  through 
the  air ;  and  by  taking  advantage  of  other  recent  improvements  it  would 
also  be  possible  to  carry  a  moderate  supply  of  fuel  and  water  for  the 
-working. 

"The  practical  difficulties  in  the  way  are  only  such  as  naturally  arise 
in  the  extension  of  former  successful  trials,  and  such  as  may  reasonably 
be  expected  to  give  way  before  skill  and  experience." 

In  the  discussion  of  the  question,  Mr.  Pole  considered  the  propeller  as 
being  the  only  known  available  means  of  utilizing  the  force  generated  for 
the  propulsion  of  the  aerial  ship ;  and  the  deductions  above  quoted  are 
based  upon  this  means  being  used  to  apply  the  force.  My  investigations 
and  experiments,  however,  have  induced  me  to  believe  that  for  the  pur- 
pose desired  the  propeller  is  a  most  clumsy  and  unsuitable  contrivance ; 
indeed,  the  immense  size  that  would  be  required  for  the  propulsion  of  even 
aerial  ships  of  ordinary  dimensions  renders  its  use  impracticable. 

For  the  past  year  I  have  been  making  somewhat  of  a  study  of  this  sub- 
ject, with  the  object  in  view  of  ascertaining  whether  any  practicable 
method  of  propulsion  could  be  devised  which  would  enable  an  aerial  ship 
properly  constructed  to  have  a  rapid  motion  through  the  air,  in  any  direc- 
tion, entirely  independent  of  the  atmosphere  or  medium  in  which  it  floats. 
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An  investigation  of  the  methods  heretofore  devised  to  accomplish  this 
object,  viz.,  wheels,  propellers,  wings,  etc.,  convinced  me  that  all  plant 
so  far  suggested  are  quite  impracticable  ;  and  my  experiments  led  me  to 
the  following  discovery,  based  on  the  well-known  law  of  mechanics  that 
"action  and  reaction  are  always  equal,  contrary  and  simultaneoas." 

My  invention  is  simply  to  make  use  of  the  reactive  force  of  a  powerfhl 
jet  of  air,  gas  or  vapor,  acting  rearwards  under  pressure  ;  thus  producing* 
a  re-action  forward  equal  in  every  respect  to  the  pressure  backwards. 
Under  these  circumstances  the  aerial  ship  will  be  forced  forward  at  rates 
of  speed  depending  upon  the  amount  of  pressure  applied,  and  it  is  surpris- 
ing to  note  the  small  pressure  required  to  send  a  structure  of  considerable 
size  through  the  atmosphere  at  rates  of  speed  varying  from  ten  to  fifty 
miles  an  hour,  without  the  assistance  of  the  wind,  which,  under  some 
circumstances,  could  be  most  beneficially  employed  in  generating  very 
high  rates  of  motion. 

For  the  following  formulae  and  values  of  co-efl9cients  below  mentioned, 
I  am  indebted  to  Mr.  Pole's  paper  above  referred  to ;  and  I  have  con- 
densed my  ideas  on  the  subject  in  the  following  memorandum  of  notes* 
giving  all  the  salient  points  of  the  problem  : 

8?iape. 

d  =  diameter  midship  section, 
e  ^  length  of  axis. 

Shape,  cylindrical,  pointed  at  both  ends  (fore  and  aft),  the  best  form 
wherein  e  =  3§d. 

Ascending  Force  of  Oas. 

Ad'l,  in  which  A  is  a  co-eflBcient,  depending  on  the  shape  of  the  vessel 
and  on  the  specific  quantity  of  the  gas  compared  with  that  of  the  surround- 
ing air,  may  be  taken  =  .03. 

The  levity  of  1  cu.  ft.  of  hydrogen  =  .(ilu\  lb. 

Resistance  to  Motion  through  the  Air. 

X  =  .000193  d'  v',  in  which  v  =  velocity  in  feet  per  second.  The  re- 
sistance varies  as  the  square  of  v. 

Propelling  Force. 

The  propelling  force  should  act  in  a  horizontal  line  with  all  the  resist- 
ances, which  would  be  a  little  below  the  line  of  the  axis  (Pole).  This 
force  would  be  produced  by  air,  gas  or  vapor,  acting  sternwards  under 
pressure  ;  preferably  compressed  air,  forced  through  a  nozzle  suitably 
connected  with  w  high  speed  air  compressor. 

Machinery  Required. 

Boiler,  steam  engine,  air- compressor  (receiver),  outlet-pipe  with  nozzle 
steam  condenser,  with  chemical  refrigerating  mixture. 

*  Genl.  Thayer  has  taken  out  patents  for  this  Invention. 
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To  Raise  and  Lower  Ship  without  uHng  BaUast 

Use  an  interior  air-vessel  connected  with  air-pump, the  exterior  balloon 
being  connected  with  a  strong  light  receiver  containing  hydrogen  gas 
under  high  pressure.  To  lower  ship,  pump  air  into  interior  sack  and  re- 
move hydrogen  from  exterior  balloon.  To  ascend,  remove  the  air  from 
the  interior  sack  and  allow  hydrogen  to  flow  into  balloon  under  pressure 
from  receiver ;  the  hydrogen  in  the  receiver  would  also  be  utilized  to  sup- 
ply loss  from  leakage. 

To  Steer  Ship. 

Use  rudder  and  also  a  movable  nozzle,  through  which  the  force  of  pro- 
pulsion is  applied. 

^0  Elevate  or  Depress  Bow, 

Shift  ballast  or  elevate  or  depress  nozzle. 

Miscellaneous  Data. 

In  landing,  turn  the  head  of  the  aerial  ship  to  the  wind,  thus  avoiding 
all  danger  from  dragging,  etc.  In  navigating,  it  is  only  necessary  to  go 
high  enough  to  clear  terrestrial  objects. 

Weight  of  motor,  40  lbs.  per  H.  P.,  loss  about  15  per  cent. 
Fuel,  4  lbs.  per  indicated  H.  P.  per  hour. 
Water,  28  lbs.  per  H.  P.  (condense  the  steam). 
Gifiard  made  envelopes  successfully  to  contain  gas  with  scarcely  any 
loss. 

In  conclusion,  I  would  say  that  the  general  appearance  of  the  aerial 
ship  would  be  as  follows,  viz.  : 


A,  balloon  ;  B,  upper  deck ;  C,  lower  deck  for  machinery ;  D,  smoke 
stack  ;  E,  nozzle  ;  F,  rudder  ;  a',  interior  air-sack. 

Example. 

I  =  110'  1'''°^*^  ascending  force  Ad^  =  2970  lbs. 

Resistance  to  passing  through  the  air  at  a  speed  of  twenty  miles 
an  hour  =  29.33  lin.  feet  per  sec,  000193  d»  v'  =  149.5  lbs., 

a  force  that  can  readily  be  obtained  and  applied,  as  I  have  suggested. 
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Detailed  Section  of  Chemung  Rocks  Exposed  in  the  Gulf  Brook  Gorge 

Boy,  Bradford  County,  Pennsylvania,    By  A.  T.  LiUey,  of  Le  Boy, 

{Read  before  the  American  Philosophical  Society,  December  7,  188S. 

Feet. 

1.  Cap  of  Chcmuiig  with  Atrypas  and  many  unrecog- 

nizable forms  in  light  shale.     (Spirorbis  among 

them) 1 

2.  Productella  bed  in  gray  sand 10 

3.  Green  shale 15 

4.  Red  shale 4 

5.  Green  shale 20 

6.  Orammysia  bed  and  gray  shale .' 25 

7.  Iron  ore,  with  Spirifer,  Pterinea,  Crinoids,  Grammy- 

sia,  and  fish  remains.    (Spirorbis  among  them). .  •  4 

8.  Green  shale 20 

9.  B.ed  fucoid  bed 8 

10.  Green  sandstone 20 

11.  Red  shale  and  sand  with  unrecognizable  fossils 4 

VI.  Conglomerate  with  pebbles,  lime,  Spirifer,  Produc- 
tella and  fish  remains 6 

13.  Green  shale 10 

14.  Pink  shale 2 

15.  Green  shale 40 

16.  Green  sandstone 2 

17.  Gray  sandstone 19 

18.  Gray  sandstone 1 

19.  Green  shale 62 

20.  Strophomena  bed 1 

21.  Green  sandstone 14 

22.  Green  shale 40 

23.  Brown  sandstone,  with  Spirifer  and  Productella 1 

24.  Gray  sandstone,  with  Crinoids  and  plants 8 

25.  Green  shale 6 

26.  Green  sandstone  and  shale,  with  Oi'inoids  and  Spiri- 

fers 8 

27.  Gray  sandstone  and  shale 60 

28.  Green  sandstone,  with  s/iells  and  fish  remains 58 

29.  Red  shale  and  sandstone 14 

30.  Brown  sandstone,  with  shells  &nd  fish  remains 39 

31.  Green  shale 6 

32.  Red  sandstone,  with  iron  ore  and  s/iells 8 

33.  Gray  shale 8 

34.  Calcareous  iron  ore  Q.nd  sandstone 12 

35.  Brown  shale 20 

36.  Calcareous  iron  ore  (red)  and  sandstone 11 
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87.  Gray  sandstone  and   shale  with   carbonized  plant 

8tem»,  sulphate  of  iron  and  shells 2 

88.  Brown  sandstone,  with  shells 10 

dUt,  Brownish  sandstone,  with  Spirorbis  and  shells 85 

40.  Crifundal  limestone 4 

41 .  Bl  u  ish  shale 8 

42.  Calcareous  red  sandstone 9 

43.  Brown  sandstone 18 

44.  Green  sandstone 8 

45.  Calcareous  sandstone 4 

46.  Green  sandstone  and  shale 90 

47.  Calcareous  sandstone 5 

48.  Light  gray  sandstone  and  shale 180 

49.  Gray  shale 63 

50.  Conglomerate,  with  shells 3 

51.  Green  shale 12 

52.  Green  sandstone  and  shale 270 

58.  Limestone^  with  shells 2 

54.  Gray  sandstone  and  shale,  with  shells 220 

55.  Gray  sandstone,  with  fucoids 1 

56.  Green  sandstone 42 

57.  Blackish  shale,  with  Lepidodendra 50 

58.  Green  and  brown  sandstone  and  shale 100 

59.'  Green  shale 25 

60.  Upper   Ambocalia   btd,    with    Loxonema,     8pir\fer, 

Orammysia  and  Bellerophon 2 

61.  Unexposed  for , 70 

62.  Lower  Ambocalia  bed  in  green  shale  of. 50 

63.  Unexposed  to  line  of  Granville  township,  Bradford 

county.  Pa 60 
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^^.  Lilley  has  made  extensive  collections  of  fossils  from  these  rocks, 

^e  of  which  have  been  studied  by  Prof.  Claypole,  of  the  Second  Geo- 

Kical  Survey.    Recently  he  has  added  largely  to  his  number  of  Ush  from 

^Chemung  and  Lower  Catskill  rocks  ;  some  of  the  forms  seem  new. 
^he  Upper  Mansfield  red  beds   occasionally  contain  vast  numbers  of 
^^  plates  and  scales  of  fish  large  and  small ;  he  has  one  perfect  scale  that 
^Jsures  more  than  four  inches  across. 

^r.  Lilley  has  found  Spirorbis  in  Nos.  1,  7  and  39  of  the  section  ;  that 
■^t  intervals  of  74'  and  540'  respectively. 

^^ehas  found  a  Holoptychius  scale  marked  on  a  rock  which  contains  ten- 
^^iUs,  spirifer,  ambocalia,  pterinea,  and  numerous  minute  shells  the 
i^cies  of  which  he  cannot  recognize,  in  the  Gulf  Brook  among  the  d6bria 
^  the  Mansfield  red  beds.  The  rock  resembles  that  of  one  of  the  Mansfield 
?^  beds  outcropping  in  a  small  gorge  a  quarter  of  a  mile  west  of  Gulf 

^tX)k,  and  containing  also  tentaculites,  an  ort/ioceras,  fish  bones,  crinoids, 
'^d  concretionary  balU  about  the  size  of  mustard  seed. 
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Stated  Meeting  J  December  7,  188S» 

Present,  12  members. 
President,  Mr.  Fraley,  in  the  Chair. 

The  resignation  of  Judge  Thayer  was  received  and  accepted. 

Letters  of  acknowledgment  were  read  from  the  Astor  li- 
brary (XVI,  i),  the  Franklin  Institute  (XVI,  i),  the  American 
Statistical  Association  (113)  and  the  American  Ethnological 
Society  (113). 

Letters  of  envoy  were  received  from  the  Natural  History 
Society  at  Chemnitz  ;  the  Second  Geological  Survey  of  Penn- 
sylvania; the  Society  of  Natural  Science,  at'Poughkeepde; 
the  United  States  Geological  Survey,  and  Prof.  J.  J.  Steven- 
son, of  the  University  of  the  City  of  New  York. 

A  letter  from  the  S.  N.  M.  S.,  at  Cherbourg,  was  read,  re- 
questing numbers  of  Proceedings  of  American  Philoeophical 
Society  to  complete  a  set. 

A  letter  of  inquiry  was  received  from  W.  F.  E.  Gnrley, 
dated  Danville,  111.,  Nov.  30,  1883. 

Donations  for  the  Library  were  reported  from  Mr.  B.  S.  Ly- 
man, late  Cliief  Geologist  of  Jaf)an ;  the  German  Geolc^cal  So- 
ciety;  the  Anthropological  Societies  at  Vienna  and  Paris;  the 
Natural  History  Society  at  Chemnitz ;  the  Royal  Academy 
at  Brussels,  and  Prof.  Paul  Albrecht;  the  MuF^e  Guimet;  the 
Revista  iluvskara  and  Revue  Politi([ue;  the  Commercial  Geo- 
graphical Society  at  Bordeaux;  M.  Claudio  Jannet,  of  Paris; 
the  Annales  des  Mines ;  the  Royal  Astronomical  Society  and 
Loudon  Nature  ;  the  editor  of  Cosmos ;  the  Canadian  Institute ; 
Littlefield,  bookseller,  of  Boston;  the  Bunker  Hill  Monument 
Association  (Hon.  R.  C.  Winthrop);  the  Boston  Natural  His- 
tory Society  ;  Cambridge  Museum  of  Comparative  Zoology; 
Harvard  University;  Essex  Institute;  American  Journal  of 
Science,  New  Haven;  Meteorological  Observatory,  New  York; 
Vassar  Brothers'  Institute ;  Franklin  Institute  ;  Dr.  D.  G.  Brio* 
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ton ;  American  Journal  of  Pharmacy ;  Mr.  Herbert  Welsh ; 
Mr.  H.  Phillips,  Jr. ;  the  Secretary  of  the  Geological  Survey 
of  Pennsylvania ;  the  United  States  Naval  Institute ;  United 
States  Fish  and  Education  Commissioners;  United  States  Geo- 
logical Survey  (C.  E.  Button) ;  H.  E.  Abbot ;  S.  W.  Rauck, 
of  Lexington,  Ky. ;  and  the  Old  Charter  of  the  Hudson's  Bay 
Company,  with  Arthusen's  description,  De  Boy's  and  Le 
France's  maps  from  Prof.  J.  J.  Stevenson. 

Dr.  Horn  read  an  obituary  notice  of  the  late  Vice-President, 
Dr.  John  L.  Le  Conte.    (See  page  294.) 

The  death  of  Dr.  Charles  W.  Siemens,  at  London,  Nov.  20, 
aged  sixty-three,  was  announced  by  the.  Secretary. 

A  section  of  1856  feet  of  Chemung  rock  at  Gulf  Brook,  Le 
Hoy,  Bradford'  county.  Pa.,  by  Mr,  Lilley,  was  read  by  Mr. 
Lesley.    (See  page  304.) 

Prof.  Cope  communicated  the  following  papers : 

1.  On  the  distribution  of  the  Loup  Fork  formation  in  New 
Mexico.    (See  page  308.) 

2.  A  second  addition  to  the  knowledge  of  the  Fauna  of  the 
Puerco  Epoch.    (See  page  309.) 

3.  On  the  Trituberculate  type  of  molar  tooth  in  the  Mam- 
malia.    (See  page  324.) 

The  Synchronous  Multiplex  Telegraph  invented  by  Mr. 
Patrick  B.  Delaney,  of  New  York,  was  described  by  Prof. 
Houston.     (See  page  326.) 

The  Treasurer's  annual  report  was  presented. 

Pending  nominations  Nos.  985  to  1010,  and  new  nomination 
No.  1011  were  read. 

The  Curators  were  instructed  to  obtain  expert  advice  from 
some  member  of  the  Society  as  to  the  better  preservation  of 
the  portraits  in  oil  of  former  officers  of  the  Society. 

And  the  meeting  was  adjourned. 
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On  the  distribution  of  the  Loup  Fork  formation  in  New  Mexico.     Bp  K  D. 

Cope, 

(Read  before  the  American  Philo»op1i.%cal  Society,  December  7,  188SJ) 

In  his  report  on  the  Geology  of  New  Mexico  to  the  Secretary  of  the 
Interior  by  Dr.  .  V.  Hayden,  in  1869,  this  eminent  geologist  described 
the  Santa  Fe  marls  in  their  principal  physical  features.  In  1874.  in  my 
report  to  Capt.  George  M.  Wheeler,  U.  S.  Engineers,  I  showed  that  thii 
formation  is  a  member  of  the  Loup  Fork  division  of  the  Miocene  Tertiaiy, 
a  conclusion  clearly  deducible  from  the  remains  of  Tertebrata  which  it 
contains.  An  illustrated  report  on  the  latter  was  published  in  the  fourth 
volume  of  the  report  of  the  United  States  Geographical  and  Geological 
Survey,  W.  of  the  100th  meridian,  Capt.  G.  M.  Wheeler  in  charge  (1877). 

Since  that  time  the  writer  has  made  several  visits  to  part  of  New  Mexico 
not  previously  explored,  and  I  am  able  to  show  that  the  Loup  Fork  for- 
mation has  a  much  wider  distribution  in  that  Territory  than  has  hitherto 
been  supposed  to  be  the  case. 

In  descending  the  Kio  Grande,  beds  appear  on  the  west  side  of  the 
river  which  strongly  resemble  those  of  Santa  Fe.  They  extend  aloDg 
the  eastern  base  of  the  Magdalene  mountains,  and  as  far  south  as  Socorro^ 
in  considerable  extent  and  thickness.  South  of  Socorro  they  appear,  bat 
less  extensively.  The  eastern  part  of  the  plain  which  lies  between  the 
Rio  Grande  and  the  Mimbres  mountains  is  composed  of  beds  of  this  age 
where  cut  by  the  grade  of  the  Atchison.  Topeka  and  Santa  F6  railroad, 
west  of  Hatch  station.  West  of  the  Mimbres  mountains  the  valley  of  the 
river  of  the  same  name  is  filled  with  debris  of  the  bed  of  eruptive  outflow 
which  once  covered  the  country,  as  far  as  traversed  by  the  railroad  from 
Doming  to  Silvor  City.     Its  age  I  could  not  ascertain. 

A  great  disi)lay  of  the  Loup  Fork  formation  is  seen  in  the  drainage  basins 
of  the  heads  of  the  Gila  river.  In  traveling  westward  from  Silver  City,  its 
beds  first  appear  in  the  valley  of  Mangus  creek,  which  enters  the  Gila 
from  the  east.  Crossing  the  Gila,  the  mail  route  to  the  west  passes 
through  the  valley  of  Duck  crook,  which  flows  eastwards  into  that  river. 
Though  bounded  by  eruptive  hills  and  mountains  and  their  outflows,  the 
valley  was  ouce  filled  with  Loup  Fork  beds,  which  have  been  extensively 
eroded,  the  principal  exposures  being  on  the  north  side  of  the  valley, 
forming  tho  foot  hills  of  the  Mogollon  range.  On  the  divide  between  the 
wators  of  the  Gila  and  Sun  Francisco  rivers  the  formation  rises  in  blufis 
of  IJOO  foot  olovalion.  The  dosccut  into  the  valley  of  the  San  Francisco 
brings  to  light  a  still  greater  doj)lh  of  this  deposit.  The  valley  which  ex- 
tends from  the  cafion  which  encloses  the  river  south  from  the  mouth  of 
Dry  cr(?ok  to  the  Tulorosa  mountains  on  the  north,  and  between  the  Mogol> 
Ions  on  the  oast  and  the  San  Francisco  range  on  the  west,  was  once  filled 
with  the  deposit  of  a  Loup  Fork  lake.  This  mass  has  been  reduced  by  the 
ercsive  action  of  iho  San  Fiancisco  and  its  drainage,  to  a  greater  or  len 
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extent,  as  it  has  been  protected  by  basaltic  outflows  or  not.  Wiien  so  pro- 
tected, the  river  flows  through  comparatively  narrow  canons.  Where 
the  outflow  is  wanting,  the  valley  of  the  river  is  wider,  and  the  Loup 
Fork  formation  remains  as  wide  grassy  mesas  which  extend  to  the  feet  of 
the  mountain  ranges. 

The  age  of  these  beds  would  have  remained  problematical  but  for  the 
fortunate  discovery  by  Mr.  Robert  Selp,  of  the  skull  of  a  species  of  Rhi- 
noceros of  the  typical  Loup  Pork  genus,  Aphclops.  It  is  apparently  the 
A.  fo$$ifjer  Cope,  a  species  abundant  in  the  Loup  Fork  beds  of  Kansas 
and  Nebraska.  It  was  found  near  the  mouth  of  Dry  creek  in  a  conglom- 
erate bed  of  the  formation. 

In  the  valley  of  the  San  Francisco  the  Loup  Fork  beds  reach  a  thick- 
ness of  500  feet,  and  consist  of  sand,  clayey  sand,  soft  sandstone,  and 
conglomerates  of  larger  and  smaller  pebbles  of  eruptive  material,  having 
a  near  resemblance  to  those  of  the  region  of  Santa  F^. 


Second  Addition  to  the  Knowledge  of  tlie  Puereo  Epoch.    By  E.  D.  Cope.* 
{Bead  before  the  American  PhUosophieal  Society,  December  7,  1S83. ) 

• 

Recent  collections  from  the  formation  above-named,  include  many  finer 
specimens  than  have  been  previously  obtained.  Skulls  of  several  species 
in  calcareous  concretions  were  received,  so  that  their  characters  can  be  de- 
veloped more  fully  than  heretofore.  I  mention  especially  Deltatherium 
fandaminie  ;  Bsriptyehue  rhabdodon  and  P.  eoarctatue  ;  Haploconus  linea- 
ius  ;  H.  enioeonui  ;  Aniionchue  sectoriue  ;  Protogonia  plietfera  ;  Mioclanue 
iurgidus,  M.  ferox,  M,  tubtrigonus  and  M.  cuepidatus,  sp.  no  v.  Some  species 
hitherto  rarely  seen,  prove  to  be  abundant,  as  HemitKkme  kowalevekianus, 
Protogonia  pUeifera,  MioeUenus  minimue  and  M.  evJbtrigonus.  With  the 
additional  species  now  described,  the  number  of  Mammalia  from  the  de- 
posit of  the  Puereo  epoch  amounts  to  seventy -four  species. 

DiDTM ICTIB  PHIMUB,  Sp.  nOV. 

That  the  genus  Didymictis  existed  during  the  Puereo  epoch,  has  been 
already  demonstrated  by  the  discovery  of  the  D,  haydenianue  Cope.  This 
species  Is  of  aberrant  form  however,  so  that  it  remained  to  prove  that  the 
typical  form  had  appeared  so  early  in  Tertiary  time.  This  is  now  shown 
to  have  been  the  case  by  the  discovery  of  the  present  animal,  which  is 
allied  to  the  D.  leptomylus  of  the  Wind  River  and  Wasatch  epochs. 

The  Didymictis  primus  is  known  from  two  maxillary  bones  with  teeth, 

^The  **  First  Addition"  appeared  in  the  Proceedings  of  the  American  Phllo- 
sopbtcal  Society  for  1888,  beginning  at  page  545.  Since  that  date  I  have  described 
in  tbe  Proceedings  of  the  Philadelphia  Academy,  1883,  p.  168,  the  following  spe- 
efes :  Periptyehut  co^tretatus,  Panldambda  caviriclut,  Zeiodon  gracilU  (g.  n.)  and 
Ctmorpctes  diirigonut. 
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and  a  part  of  a  mandibular  bone  with  the  last  two  molars  In  place*  i^l  ^ 
longing  to  different  individuals.  The  inferior  sectoiial  tooth  is  much  like 
that  of  the  2>.  leptomylui,  but  the  tulx'rcular  is  only  two-thirds  as  long,  and 
is  not  only  absolutely,  but  relatively  narrower  posteriorly.  It  has  the 
usual  three  cusps  in  a  reduced  condition.  In  the  first  superior  true  molar 
the  external  cusps  are  conical,  and  tliere  is  a  small  cusp  between  the  ante- 
rior  one  and  the  produced  anterior  angle  of  the  crown.  There  Is  an  ante- 
rior intermediate  tubercle,  but  no  posterior  one.  The  cingulum  does  not 
extend  all  round  the  inferior  base  of  the  crown,  as  it  does  in  D,  praUmA 
The  sectorial  has  a  distinct  anterior  basal  conic  lobe.  The  internal  lobe  is 
in  transverse  line  with  the  last  named,  and  is  conical  and  not  large. 

Measurements.  M. 

Diameter  inferior  sectorial  {  *oteropo8terior. 0188 

I  transverse 0055 

Diameter  inferior  tubercular  /  anteroposterior OWO 

C  transverse 0088 

Depth  of  ramus  at  M.  1 0096 

Diameter  superior  sectorial  (No.  j)  /  anteroposterior.  . .  .0110 

I  transverse 0080 

Diameters  superior  sectorial  (No.  2)  |  anteroposterior  .    0050 

i^  transverse 0000 

The  fourth  specimen  is  especially  important  as  presenting  almost  the 
entire  dentition  including  canines  and  incisors,  and  the  anterior  part  of  the 
skull  from  the  line  of  the  coronoid  process  of  the  mandible.  The  spedmea 
shows  that  the  species  differs  from  the  species  of  the  Wasatch  period  with 
oval  inferior  tubercular,  in  the  absence  of  the  posterior  cutting  lobe  of  the 
third,  and  probably  fourth  inferior  premolar.  Tlie  corresponding  cuperior 
premolars  are  also  simple.  The  first  premolars  in  both  Jaws  are  one- 
rooted.  The  canines  are  long  and  acute,  and  are  directed  vertically.  Both 
have  flat  facets  on  their  external  (the  only  visible)  faces  :  on  the  superior 
canine  I  count  four  lateral,  and  one  nearly  anterior.  On  the  inferior  I  see 
three  latenil  and  one  nearly  anterior.  There  are  three  small  su|)erior  in- 
cisors, of  which  the  first  is  the  largest,  and  has  a  subconical  crown.  The 
infraorbital  foramen  is  large,  and  is  above  the  anterior  border  of  the  supe- 
rior sectorial. 

MeasuremenU,  M. 

Length  of  superior  dental  series  to  front  of  canine 041 

"  crown  of  superior  amine Oil 

sui)erior  true  molars 0106 

Doi)lh  of  ramus  at  inferior  sectorial 0000 

In  its  simple  premolars  this  species  agrees  with  the  Z).  haydenianus,  and 
is  more  primitive  tlian  the  Wasatch  species. 

TitiisoDON  ursTicus.  sp.  nov. 

Founded  on  a  portion  of  the  mandible  which  supports  the  first  two  tme 
molars  and  i>art  of  tlie  last  premolar.     The  species  is  of  the  type  of  T. 


c  c 

it  <  < 
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Uniatuu,  bnt  is  mach  larger.  I  give  here  a  synopBis  of  the  species  of  the 
geous,  so  thai  its  afflii files  may  be  beiier  uoderstood.  In  general,  the 
genus  Triiiodon  is  characterized  by  the  rudimental  character  in  the  infe- 
rior molars  of  the  anterior  cusp.  It  is  thus  like  letopi,  but  differs  in  having 
the  fourth  premolar  different  from  the  true  molars  and  like  the  premolars. 
From  iRoel€Bnui  it  differs  in  having  the  anterior  and  posterior  cusps  of  the 
inferior  molars  unequal ;  the  anterior  forming  together  an  elevated  crest 
with  iwo  apices,  while  the  posterior  are  low,  and  on  the  borders  of  a  heel. 

I.  Cusps  of  inferior  molars  compressed. 

Anterior  cusp  very  low T.  quwirensis. 

II.  Cusps  of  inferior  molars  noi  compressed. 

Anterior  cusp  very  low  ;  T,  rustkus  ;  T.  lemsanus,  and  T.  assurgent. 
Anterior  cusp  as  high  as  other  anterior  cusps  to  which  it  is  closely  united. 
T,  eanidem  and  T,  heUprinianus, 

In  dimensions  the  T,  ruttietis  is  about  equal  to  the  T.  gumrensis,  thus 
exceeding  ibe  other  species  excepting  the  T,  eonidens.  The  interior  ante- 
rior cusp  b  nearly  as  elevated  as  the  exterior,  and  is  united  with  it  nearly 
to  the  apex  ;  the  anterior  cusp  is'a  tubercle  which  projects  forwards  from 
its  anterior  base.  The  heel  of  the  tooth  is  wide,  and  is  rounded  poste- 
rioriy,  and  supports  three  tubercles,  an  external,  a  posterior  and  an  inter- 
nal, all  in  contact  with  each  other.  On  the  second  true  molar  the  internal 
anterior  tubercle  presents  a  slightly  projecting  edge  anteriorly  and  postc- 
rioriy,  which  bounds  a  shallow  vertical  groove  of  the  mass  whidi  repre- 
sents their  uniietl  bodies.  This  is  not  apparent  in  the  first.  The  enamel 
is  smooth,  but  the  animal  is  rather  old. 

Jfeoiuremeats,  M. 

f  anteroposterior 0128 

Diameieii  of  m.  i  -<  transverse 0066 

Vertical  1^^"^' <^ 

I  at  heel 0088 

C  anteroposterior 0137 

Diameters  of  m.  ii  -Z  transverse 007 

Uertical  /anteriorly 007 

iatheel 0062 

D.  Baldwin,  discoverer. 

Tbiisodon  assukoens,  sp.  nov. 

This  is  the  least  species  of  the  genus,  and  resembles  in  its  inferior  denti- 
tion the  species  of  DUtcodon,  It  is  very  much  larger  than  the  D.  alticuspis, 
the  larger  species  of  that  genus,  which  is  found  in  the  Wasatch  formation. 

The  T,  (usurgeni  is  known  from  a  mandibular  ramus  which  supports  the 
IsMt  four  molars,  the  last  premolar  having  lost  its  principal  cusp.  The 
pecaliarity  of  the  true  molars  is  seen  in  their  generally  more  produced 
character  ;  the  anterior  cusps  are  higher  and  the  heels  are  longer.  The  an. 
terior  cusp  is  very  small  and  basal ;  the  principal  anterior  cusps  are  united 
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to  near  their  free  summits.  There  are  the  usual  low  marginal  tubardea  on 
the  heels.    That  of  the  fourth  premolar  is  a  short  simple  edge. 

Measurementt.  M. 

Length  of  four  molars  on  basis 068 

"        '*  three  true  molars 091S 

**        "  second  true  molar 006 

Elevation  of  cusps  of  molars 0045 

Length  of  last  true  molar 0007 

Width  of  last  true  molar 0080 

Elevation  of  last  true  molar  in  front 0085 

Found  by  D.  Baldwin. 

MiOCLiBNUS  CUSPIDATUS,  Sp.  nOV. 

The  species  of  this  genus  known  to  me  are,  with  the  present  one»  nine 
in  number.  They  range  in  size  from  that  of  a  rat  (^.  mtntmiM)  to  that  ot 
a  wolf  (If.  ferox).  The  general  osteological  characters  of  the  last  named 
species  are  best  known,  and  are  described  in  the  Proceedings  of  the  Amer- 
ican Philosophical  Society.  1883,  p.  547.  In  two  of  the  species  the  •ap^ 
rior  dental  series  only  is  more  or  less  known,  and  one  species  rests  on 
mandibular  dentition  only.  In  the  remaining  seven  species  the  denthloa 
of  both  jaws  is  more  or  less  known.  The  species  may  be  arranged  in 
groups  as  follows : 

I.  The  posterior  heel  of  the  second  inferior  molar  bordered  by  a  conred 
edge  or  crest. 

a.  Posterior  cingulum  of  superior  true  molars  obsolete  ;  M.  minimui. 
aa.  Posterior  superior  cingulum  weak ;  Af.  turgidui. 
aaa.  Posterior  8ui>erior  cingulum  large,  angulate  ;  M,  corrugatus  ;  M, 
ferox. 

II.  The  posterior  heel  of  the  second  inferior  molar  supporting  a  cusp. 

a.  Posterior  inner  cusp  of  superior  molars  small,  present  on  m.  ii  only ; 
M.  cuspidatua. 

a«.  Posterior  inner  cusp  large,  present  on  m.  i  and  m.  ii ;  premolars 
small,  M.  aubtrigonus;  premolars  large,  Af.  opisthacus  (HemiihUtui  mihi 

olirn). 

III.  Second  lower  molar  unknown.     Af.  protogonioideM,  and  if.  fnandib- 

ularis. 
The  supposed  Af.  baldwini,  resembles  closely  the  species  of  HetnithUtuM, 
It  is  probable  that  two  genera  are  here  included  under  the  head  of  MHo- 
cltinutt.     If  the  character  is  permanent,  these  will  be  distinguished  as  fol- 
lows : 

Third  superior  premolar  with  internal  tubercle MiocUmus. 

Third  superior  premolar  without  internal  tubercle OxifcUtnus. 

The  species  of  Mioclinm  are  Af  turgidua  (type)  ;  and  very  probably 
Af.  opistharus,  minimus  and  Af  nubtrigonus  ;  but  the  diagnostic  tooth  has 
not  been  seen  in  them  as  yet.  The  species  of  Oiyclanu$  are  :  0. 
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and  0.  corragaiuB  ;  and  very  probably,  0.  ferox.  The  position  of  the  M. 
protoganioides,  M,  baldufini  and  if.  mandibular^  is  uncertain,  though  the 
last  two  are  probably  Oxyclcmi. 

The  MioclmnuB  eu$pidcUus  is  distinguished  among  its  congeners,  by  the 
transverse  character  of  its  superior  molar  teeth,  that  is,  by  the  relatively 
smaller  anteroposterior  diameter  as  compared  with  the  transverse  ;  and  by 
the  prominence  and  acuteness  of  their  principal  cusps.  They  thus  stand 
at  the  opposite  extreme  of  the  genus  from  the  M.  turgidtts,  where  the  teeth 
are  characterized  by  the  robustness  and  obtuseness  of  the  cusps,  although 
in  the  triangular  basis  of  the  second  superior  molar  they  agree.  The  ex- 
ternal casps  are  compressed  cones,  and  in  contact  at  the  base  ;  the  inter- 
mediate tubercles  are  small  and  distinct.  The  internal  cusp  is  large  and 
prominent.  The  base  of  the  fourth  premolar  is  T-shaped,  and  is  as  long 
as  wide.  Its  internal  and  external  cusps  are  well  developed.  The  cingu- 
lum  of  the  true  molars  is  complete  all  round  on  the  last  one,  and  on  the 
two  others  except  at  the  internal  base,  where  it  is  interrupted.  The  second 
molar  only  displays  a  posterior  inner  tubercle  of  the  cingulum,  which  is 
small,  and  does  not  give  a  truncate  interior  outline  of  the  crown,  charac- 
teristic of  M.  opisthctcus,  JU.  ferox,  etc.  On  the  ms.  i  and  ii,  the  cingulum  is 
expanded  at  the  external  angles  of  the  crown,  most  so  anteriorly.  The  an- 
terior expansion  rises  in  a  low  cusp  in  the  P-m.  iv.  The  enamel  is  smooth. 

This  species  need  only  be  compared  with  M.  opistJiaeua  and  if.  Buhtri- 
gonus,  which  are  of  about  the  same  size.  Passing  by  the  differences 
already  mentioned  in  the  table,  the  fourth  premolar  ha^  a  different  form 
from  that  of  the  M  opi$thacuB,  In  the  latter  it  is  narrower  and  more  trans- 
verse, and  with  larger  conical  cusps,  much  as  in  M,  turgidtLS  ;  in  the  pres- 
ent species  it  has  the  trilobate  outline  seen  in  M.  Buhtrigonus.  As  to  the 
latter  species,  the  teeth  are  wide,  and  the  cusps  smaller  and  separated 
at  the  base,  and  the  cingulum  is  crenate  and  lobate,  in  a  manner  quite 
different  from  the  smoothness  and  compactness  of  structure  seen  in  the 
M.  cu9pidatuB. 

MeaBuremeniB.  M. 

Length  cf  base  of  last  four  superior  molars •   .026 

'•  "        "  three  true  molars 019 

Diameters  of  P-m.  iv  {  anteroposterior 006 

«^  transverse 004 

Dlametere  of  m.  i.  5  anteroposterior 006 

c  transverse 006 

DUmetei.  of  m.  u  i  anteroposterior 0004 

I  transverse 008 

Dlameter8ofm.iu|''°'«'^P"«'"'*" ^ 

i.  transverse 006 

D.  Baldwin,  discoverer. 

Obstacus  tbuhcatus,  sp.  nov. 

The  genus  OhriacuB  m.  was  characterized  in  the  Proceedings  of  the 

PBOO.  AHBB.  PHTL06.  80C.  ZXI.  114.  2n.      PRINTED  JANUART  17,  1884. 
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Academy  of  Philadelphia,  1883,  p.  80,  and  two  spedat  were  mentioMd, 
C.  pelvidens  (type)  and  O.  anguUUus.  The  former  of  these  is  from  the 
Puerco,  the  latter  from  the  Wasatch  formation  ;  the  former  is  the  larger 
species  ;  the  latter  quite  small.  I  now  add  two  species  to  tlie  genos  whkh 
are  intermediate  in  dimensions  between  those  already  known. 

I.  Posterior  cingulum  of  superior  molars  with  large  tubercle. 
Large  species ;  C.  peUidens  ;  small  species,  C.  truncaim, 

II.  Posterior  cingulum  with  small  tubercle  ;  small  species  ;  O.  on^wtefMi. 

III.  Posterior  ciugulum  without  tubercle ;  small  species ;   C,  nmpUs. 

In  the  C.  truncatuB  the  posterior  singular  (inner)  tubercle  remchet  the 
largest  development,  but  is  not  present  on  the  cingulum  of  the  last  tnpe- 
rior  molar.  The  anterior  cingulum  is  weak  on  that  tooth  and  on  the  lint 
true  molar,  but  on  the  second  it  is  thickened  into  a  small  anterior  or 
inner  tubercle.  This,  with  the  posterior  inner,  gives  the  crown  a  tmnctle 
internal  outline,  as  is  also  the  case  in  the  C.  pelvidenM,  The  Intermediate 
tubercles  arc  distinct,  and  the  external  cusps  are  separate  at  the  base.  An 
external  cingulum.  The  fourth  premolar  has  a  triangular  base  ;  a  single 
compressed  external  cusp,  and  a  small  acutely  conical  internal  one.  The 
internal  tubercle  is  small  and  acute  on  the  third  premolar.  The  second  pre- 
molar is  small  and  probably  one-rooted,  and  it  is  possible  that  there  is  ao 
first  premolar.  The  canine  is  directed  vertically  downwards,  and  the  base 
of  the  crown  is  oval. 

Besides  the  considerably  smaller  size,  the  posterior  internal  cusps  an 
relatively  larger  than  in  C.  peUidens. 

MeaBurements.  M. 

Length  of  superior  dental  series  including  canine 089 

Length  of  true  molar  scries 014 

Diameters  P-m.  m  (  anteroposterior 004 

(^  transverse 008 

Diameters  Pm.  iv  / anteroposterior 004 

^  transverse 006 

Diameters  M.  ii  |  ""teroposterior 005 

(>  transverse 0064 

Diameters  m.  iu  /  anteroposterior 0088 

'^  transverse 005 

Two  individuals  from  New  Mexico.     D.  Baldwin. 

CnuiArus  simplex,  sp.  nov. 

This  species  is  represented  l)y  a  part  of  the  left  maxillary  bone,  whicta 
supports  the  true  molars  except  a  part  of  the  last  one  ;  and  by  parts  of  tl»^ 
mandible,  with  \\u\  first  and  second  true  molars,  and  perhaps  one  of  tla^ 
premolars.  The  tnie  molars  are  about  the  size  of  those  of  the  C.  truneaU^* 
but  of  very  different  detailed  structure,  as  already  pointed  out.  Thepo^' 
t«*nor  cinijjulum  is  stronger  than  the  anterior,  but  does  not  support  a  tia^^ 
of  a  cusp,  and  they  do  not  unite  on  the  inner  fare  of  the  crown.    ExteiB*  • 
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cingulum  present.  External  cusps  rather  small,  separate.  Intermediate 
cusps  present ;  Y  large  and  distinct.     Enamel  smooth. 

The  inferior  true  molars  support  Ys;  in  the  second  the  anterior  is 
smaller  and  is  more  elevated  than  the  posterior.  The  latter  is  continued 
as  a  raised  posterior,  and  partly  interior  border  of  the  heel,  without  promi- 
nent cusp.  The  crown  has  a  distinct  external  and  a  very  faint  internal 
cingulum.  In  the  supposed  first  true  molar,  the  anterior  Y  is  more  pro- 
longed anteroposteriorly  as  in  the  corresponding  tooth  of  MioeUenus  ferox, 
etc.,  and  the  fourth  premolar  of  Phenacodus  prinunus.  The  anterior 
cusp  is  the  lowest.  The  heel  supports  three  low  cusps,  of  which  the  ex- 
ternal has  a  crescentic  section,  and  the  posterior  is  the  smallest. 

It  is  probable  but  not  certain  that  the  fourth  premolar  has  an  internal 
cusp,  as  the  tooth,  presumably  this  one,  is  injured  at  that  point,  Should 
the  internal  cusp  be  absent,  this  species  cannot  be  referred  to  Chriacue. 

Measurements.  M. 

Length  of  superior  true  molars .0135 

j  anteroposterior 005 

Diameters  of  flret  true  molars  { tra^g^erse 006 

Diameters  of  second  true  molars  {  anteroposterior 0058 

t  transverse 007 

T>.       *        r*v  1  *  1     /anteroposterior 0034 

Diameters  of  third  true  molar  <  ^  ,^^ 

t  transverse 006 

Diameters  of  first  inferior  true  molar  {  ^         *^  "    r^om 

I  transverse 0035 

Diameters  of  second  inferior  true  molar  1  ,  \wv^« 

«>  transverse 0048 

D.  Baldwin,  discoverer. 

TbIGBKTES  CBA88ICOLLIDEN8,  gCU.  et  Sp.  nOV. 

Char.  gen.    This  genus  is  Chriacus  with  only  thMe  premolars  in  the  su- 
perior, and  probably  inferior  series.    The  cani&es  are  well  developed,  and 
lateral  in  position,  leaving  space  fiM-Miiall  incisors,  thus  differing  from  the 
genera  of  the  Mixodeetidm,  Mmodeetes.Microsyops,  &nd  Cynodontomys,  on  the 
one  hand,  and  &omMsersUmur  on  the  other.  It  has,  so  far  as  known,  tbe 
deatal  teniiilaof  several  genera  of  typical  Lemurids,  but  differs  Irom  these 
it  the  following  points.   The  orbit  is  open  posteriorly  ;  the  inferior  molars 
b%ve  the«anterior  triangle  of  three  cusps  ;  and  the  fourth  inferior  premolar 
^As  an  interior /;usp.    I  have  demonstrated  the  last  mentioned  characters 
ots   ehe  type,  T,  crassicoUidens  only,  but  suspect  its  presence  on  some  or  all 
^^  t.lie  other  species.  In  their  details  the  superior  true  molars  are  like  those 
^f^JMlocUenus,  as  distinguished  from  those  ot  Pelycodus. 

'T'o  this  genus  belongs  the  Mioclcenus  subtrigontLS,  and  probably,  from  the 

"^'^^ll  size  of  its  fourth  premolar,  the  M.  hucculentus.    I  add  to  tliese  three 

*^^^rth,  T.  inaquidens,  and  remark  that  it  is  yet  uncertain  how  mony  pre- 

^olmrs  are  present  in  the  Chriacus  simplex.    Should  the  latter  possess 

wT-^e  only,  it  will  be  properly  referred  to  Tricentes. 
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These  species  differ  as  follows  : 

I.  Posterior  cingulum  of  true  molars  i  and  ii,  wide,  rising  Into  &  small 
cusp. 

Length  of  true  molars,  M.  .0155 eri§$icMidau. 

II.  Posterior  cingulum  distinct,  thickened  inwards. 

Length  of  true  molars  (m.  ii  inferential)  .0175,  crowns  narrowed,  tnuif- 

verse huceuUnUa. 

Length  of  true  molars  .0170 ;  crowns  quadrate mtbtrigimitt,* 

Length  of  true  molars  .0135  ;  crowns  narrowed,  transverse 

iChriacua)  $impU9, 

III.  Posterior  cingulum  weak,  disappearing  inwards. 

Lengtli  of  true  molars  .0105,  crowns  transverse  except  the  third,  which  is 
very  small in^gquidiu. 

Char.  Specif,  The  TricenUs  crassicollidens  is  about  the  size  of  the 
Ohriaciis  truncatus  and  resembles  it  a  good  deal.  The  latter  has,  howefer, 
a  more  transverse  form  of  true  molars,  as  compared  with  the  present  spe- 
cies, where  the  form  is  subquadrate.  In  the  present  animal  the  premolan 
are  smaller,  and  if  the  third  (second  present)  has  an  internal  cusp,  it  ii 
much  more  insignificant  than  in  the  C.  iruneatua.  These  two  species  tnd 
the  Mioclanus  opUihacus  resemble  each  other  in  the  similar  size,  and  in  the 
true  molars  having  the  posterior  inner  cusp  more  distinct  than  in  other  spe- 
cies. They  differ  in  the  dimensions  of  their  premolars,  those  of  the  if. 
opiMlMcii%  being  the  largest,  and  those  of  C.  truneatut  being  intermediate 
in  size.  In  the  T.  crassicollidens  the  anterior  cingulum  is  also  distinct.  The 
external  cusps  arc  conic,  and  arc  well  separated,  and  the  internal  V  is  dis- 
tinct. The  internal  cusp  of  the  fourth  premolar  is  small  and  compressed, 
so  U8  to  be  transverse.  The  base  of  the  third  premolar  is  triangular  and 
much  longer  than  wide.  All  the  superior  molars,  except  the  first  premo- 
lar, are  furnished  with  an  external  cingulum,  which  rises  into  a  more  or 
less  distinct  apex  at  its  anterior  and  posterior  angles.  The  first  premolar 
is  a  simple  cone.  The  alveolus  of  the  canine  tooth  is  of  large  size.  The 
last  true  molar  is  not  much  reduced,  and  the  first  is  as  large  as  the  second. 
This  is  not  the  case  with  the  T.  bucculentus,  where  the  first  is  considerably 
smaller  than  the  second. 

Measurem  ents,  .  M. 

Length  of  dental  series  to  canine,  exclusive 036 

•  •  diastema 006 

"        *' premolar  series 0148 

**        *' true  molar  series 0152 

Diameter  of  P-m.  iv  ^  anteroposterior 0048 

C  transverse 0042 

*Thero  may  he  two  spocies  confounded  under  thlK  nnme.    A  specimen  figured 
In  Vol.  Ill  of  the  rtnul  (4io;  lUpori  of  the  Ilayden  Survey,  Plate  XXIV,  t,  llg.  4, 

nuK  lour  Interior  premoliirs,  all  simple. 
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Measurements,  M. 

Diameter  of  M.1 1  ""'^^I^**™' ^"^ 

C  transverse 0050 

Diameter  of  M.  m  |  "♦«"P«««'"^«'' ^^ 

<>  transyerse 0048 

A  pair  of  mandibular  rami,  found  on  the  same  day,  and  at  or  near  the 
same  place,  probably  belong  to  the  same  species,  if  not  to  the  same  animal, 
they  support  all  the  teeth,  but  only  the  P-m  iv  and  the  M.  i  and  ii  have 
yet  been  disengaged  from  the  matrix.  The  P-m.  iv  is  rather  large  and 
robust,  and  has  a  short  wide  heel,  and  an  anterior  cusp  which  leaves  the 
main  cusps  half  way  to  the  apex,  or  at  the  same  elevation  as  the  internal 
cusp.  The  anterior  three  cusps  of  the  true  molars  are  elevated  above  the 
heel,  and  the  anterior  is  nearly  median,  forms  no  blade  with  external  ante- 
rior, and  is  smaller  than  the  anterior  internal  cusp.  The  heel  is  well  de- 
Teloped,  and  its  borders  rise  in  two  obtuse  open  Vs,  whose  apices  look  away 
fW>m  each  other.  The  internal  supports  two  cusps,  the  external,  but  one. 
No  cingula ;  enamel  smooth. 

Measurements  of  inferior  teeth.  M. 

Dlameten,  of  P-m.  iv  {  anteroposterior 0060 

i>  transverse 0035 

Diameten  of  m.  li  |  anteroposterior 0050 

i  transverse OO'dO 

Length  of  bases  of  m.  i  and  m.  ii 01 10 

From  Upper  Puerco ;  D.  Baldwin. 

Tricentes  iNiEqniDENS,  sp.  nov. 

This  species  is  represented  by  two  mutilated  crania,  obtained  on  the 
aame  day  and  near  the  same  locality  as  the  preceding  species.  One  of 
these,  which  I  select  as  type,  embraces  the  muzzle  and  palate  anterior  to 
the  posterior  border  of  the  maxillary  bone. 

Besides  its  inferior  size,  other  characters  distinguish  this  species.  The 
simplicity  of  the  superior  molars  is  seen  in  no  other,  and  the  very  reduced 
size  of  the  third  superior  molar  is  not  found  in  any  of  its  allies.  This  is 
correlated  with  an  oblique  reduction  of  the  maxillary  bone  behind,  which 
^▼es  the  second  true  molar  an  oblique  external  border  instead  of  the  longi- 
tudinal one  seen  in  the  other  species.  The  external  cusps  of  the  molars 
are  conic,  and  are  not  in  contact  at  the  base.  The  internal  cusp  is  also 
conic,  and  is  larger  than  the  external.  The  internal  cusp  of  the  fourth  pre- 
molar is  large.  It  is  probable  that  the  third  premolar  supports  an  internal 
cusp,  as  the  crown  base  is  as  wide  as  long.  The  premolars  are  spaced  in 
this  species,  as  in  the  last,  but  the  diastema  is  shorter  than  in  the  T.  crassi- 
collidens,  not  exceeding  the  premolar  interspaces.  The  external  cingulum 
is  quite  weak.  The  canine  alveolus  is  large.  The  incisors  are  wanting, 
but  the  premazillary  region  is  wide.    The  inferior  dentition  is  unknown. 
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MeasuremenU  of  mptri<yr  teeth,  M. 

Length  of  dental  series,  inclading  canine 037d 

"       ft*om  canine  to  m.  i,  exclusive 0180 

Length  of  true  molar  series 0100 

Diameter  of  P-m.  Hi  |  anteroposterior 0^ 

C  transverse ••••  .00%> 

Diameters  of  P-m.  i v  /  anteroposterior. 0080 

I  transverse 0043 

Diameters  M.i]'"»*«~«^'*"*o' ??*! 

I  transverse 0048 

Diameters  M.li  I  »''*«~P«»»«^'- ^S 

<^  transverse 0059 

Diameters  M.  ui  /  anteroposterior 0015 

t  transverse 0034 

Upper  Puerco  ;  D,  Baldwin. 

Indrodoit  malaris,  gen.  et  sp.  nov. 

Char.  gen.  Family  Anaptomorphidae,  suborder  perhaps  Lemuroidea,  as 
indicated  by  the  dentition  only.  It  differs  from  Anaptomorphus  \n  three 
points.  First,  there  are  three  superior  incisors ;  second,  the  first  (third) 
premolar  has  no  internal  lobe  ;  and  third,  there  is  a  distinct  posterior  in- 
ternal tubercle  on  the  first  and  second  superior  molars. 

The  animals  of  the  Eocene  period  of  the  family  of  the  Adapidm^  may  be- 
long to  the  Lemuroidea,  but  the  evidence  which  I  have  derived  fh>m  the 
feet  of  Pelycodus*  has  led  me  to  refer  themf  to  the  Insectivorous  division 
of  the  Bunotheria,  to  the  neighborhood  of  the  Tupfleidse  and  ErinaceSdce. 
At  the  same  time  I  retained  provisionally  the  genera  with  three  and  two 
superior  premolars  in  the  suborder  Lemuroidea,  although  the  foot  struc- 
ture of  these  extinct  genera  is  yet  unl^nown.  I  also  indadvertently  defined 
the  Lemuroidea  as  having  quadritubcrculate  superior  molars,  a  character 
which  I  well  knew  to  be  wanting  in  various  extinct  and  recent  genera 
where  they  are  tritubercular.  Two  families  were  propoaedf  for  the  Eocene 
lemuroids,  which  are  defined  as  follows  : 

Superior  premolars  three Mixodettidm, 

'  *  '*         two Anaptamarphidm. 

The  genera  of  the  first  named  family  are  defined  as  follows  : 

I.  Canine  teeth  large  and  lateral,  well  separated. 
First  superior  premolar  without  internal  lobe  ;  superior  true 

molars  tritubercular  with  cingula TricerUeM. 

II.  Canine  teeth  median  in  position  or  much  reduced  in  size. 
«.  Last  inferior  premolar  without  internal  tubercle. 
Inferior  premolars  all  one-rooted  ;  canine  and  incisor  small.  .Necrolemur.X 

♦  Report  of  U.  S.  O.  G.  Survey  W.  of  100th  Men,  G.  M.  Wheeler,  Iv,  p.  140. 
t  Proceedlnj^s  Academy  Natural  Sciences  of  Philadelphia,  1883,  p.  78-€0. 
X  Filhoi  Rech.  Phosph.  Quercy. 
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Flrat  premolars  only  one-rooted  ;  canine  small ;  incisor  very 

large MiiodeeUs,* 

tMu  Last  inferior  premolar  with  internal  tubercle. 

A  Tcry  large  ?  canine  ;  first  premolar  only,  one-rooted Mierosyaps.^ 

A  very  large  ?  canine  ;  first  and  second  premolars  both  one- 
rooted Cynodontomys.t 

The  genera  of  Anaptomorphidae,  which  on  dental  characters  includes 

Indrodon,  differ  as  follows : 
**.  Incisors  three. 

First  superior  incisor  without  inner  lobe ;  posterior  inner  tu- 
bercle present  on  first  and  second  tubercle Indrodon, 

aa.  Incisors  two. 

First  superior  incisor  with  inner  lobe ;  no  posterior  inner 

tubercle  on  superior  molars Anaptomorphits, 

The  superior  dental  formula  of  Indrodan  is  I.  *  ;  C.  ^ ;  P-m.  *  ;  M.  4. 
The  canine  is  compressed  and  acute  ;  the  third  premolar  is  compressed 
conic,  and  has  two  roots.  The  fourth  premolar  has  but  one  external  cusp. 
The  external  cusps  of  the  true  molars  are  conic  and  acute,  and  are  con- 
nected with  the  internal  cusp  by  ridges  which  form  a  Y.  Posterior  inner 
cuap  distinct  on  ms.  i  and  ii,  a  part  of  the  posterior  cingulum.  Intermedi- 
ate tubercles  present,  small.  The  superior  incisors  are  well  developed, 
and  display  no  tendency  towards  the  rodent  type.  A  portion  of  lower  jaw 
adheres  to  the  skull,  and  may  belong  to  the  same  animal.  It  supports 
the  last  two  molars.  These  have  two  anterior,  opposite,  approximated 
cusps.  The  heel  of  the  penultimate  molar  is  rather  large,  and  has  a  raised 
edge,  which  develops  low  tubercles  at  the  angles. 

Char,  dpeeif.    The  first  and  third  superior  incisors  are  a  little  larger 

than  the  second.    Canine  preceded  and  followed  by  diastemata,  each  of 

which  is  1.5  times  as  long  as  the  long  diameter  of  the  base  of  the  crown. 

Premolars  separated  from  each  other  and  from  the  first  true  molar  by  in- 

tenpaces  half  as  long  as  the  diastema.    Neither  tooth  has  any  basal 

tubercles,  but  the  posterior  has  a  weak  external  cingulum,  which  is 

stronger  posteriorly.    The  internal  cusp  of  the  same  tooth  is  anterior,  is 

^ate  and  elevated.    The  superior  true  molars  have  a  strong  external 

^^lam.  which  rises  into  a  small  tubercle  opposite  the  space  between  the 

External  principal  cusps.    Of  the  latter,  the  anterior  is  a  little  more  conic 

t^n  the  posterior,  and  both  are  well  within  the  external  border.    On  the 

^t  molar,  the  posterior  external  cusp  is  continuous  with  the  external  in- 

^'^^diate  tubercle,  and  forms  a  cutting  edge  within  the  posterior  margin 

^*  llie  crown.    The  posterior  inner  tubercle  is  rather  large,  and  projects 

Qrtlie^  inwards  than  the  apex  of  tne  anterior  V  on  the  second  true  molar, 

0^  Hot  so  fiir  as  in  the  species  of  Anisonehus  and  Haploconus. 


• 


.  Z^'^^^CKeedlnss  American  Philosophical  Society,  1883,  p.  559. 
^'^•<ly  Report  U.  S.  Oeol.  Survey,  Terrs.  I. 
Pal.  Boll.  No.  84. 
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The  surface  of  the  cranium  is  too  much  obscured  by  cracks  and  filnu  ot 
matrix  to  permit  a  view  of  the  sutures  and  foramina.  The  face  ii  wide;  m 
the  posterior  part  of  the  maxillary  and  the  malar  bone  are  expanded  oat* 
wards.  I  have  not  yet  been  able  to  ascertain  the  condition  of  the  oiUt 
posteriorly.    The  mandibular  ramus  is  rather  slender. 

Miasurementi.  V. 

Length  of  dental  series  from  posterior  base  of  i  ii! 0348 

"       "  bases  of  superior  incisors OOGO 

"       from  i  iii  to  P-m.  iii,  exclusive 0074 

of  premolars  on  maxillary  bone 0000 

"  base  of  P-m.  iii 0090 

Pm.  iv 0088 

Width    "  "         0088 

_,.       ^  .     f  anteroposterior 0080 

Diameters  m.  I    \  .^^^Jl^^  nrMw 

I  transverse OO89 

— .       ^  .,   r  anteroposterior 0088 

Diameters  m.  il  <  ^  ^^.-. 

I  transverse , 0040 

DJametcn.m.ln(''°'«™P<"'''''°' ^ 

I  transverse 0040 

T^.       «       '  c   '  ..  r  anteroposterior 0083 

Diameters  infenor  m.  11  ^'  ^  ^^ 

(transverse 0080 

Depth  of  ramus  mandibuli  at  m.  ii 0070 

The  skull  is  about  the  size  of  that  of  the  BaBBarU  astuta,    D.  Baldwfai, 

di.scoverer. 

The  discovery  of  this  type  in  the  Piierco  formation  is  a  fact  of  interest. 
In  the  shortening  of  its  dental  series  it  is  the  most  specialized  gcnasof 
the  epoch,  while  the  forms  of  its  true  molars  are  like  those  of  the  simpler 
Creo(l()nt:i.  anil  more  specialized  than  those  of  Anaptomorph^tM,  trnd  iht 
lemurs  genenilly.  In  the  simplicity  of  its  premolars,  however,  it  main- 
tains the  jreneral  character  of  the  Pucrco  fauna,  and  is  more  primitire 
than  the  forms  jus.  named.  Its  nearest  ally  of  the  Puerco  yet  known 
is  Chr incus. 

Anisonciius  agapetillus,  sp.  nov. 

This  species  is  founded  on  parts  of  six  mandibular  rami,  none  of  wbicfca 
has  more  than  four  continuous  molars  in  position,  including  the  last.  ItL  -^ 

not  entirely  certain  that  these  belong  to  a  species  of  AnisonchuB,  becau! ■ 

the  sujHTior  molar  teeth  by  which  that  genus  is  distinguished  from  IlapU^^ 
conua  and  ILmithJ'iiu,  are  wantinir.  The  inferior  molars  have  the  aott=^ 
rior  inner  cusp  moderately  well  developed,  as  in  AniBonchuB  gillianuB. 

The  crowns  of  the  true  molars  consist  of  two  Vs  ;  of  which  the  po8teri<        " 
b:\<e  of  the  posterior  on(?,  is  rendered  irregular  by  the  presence  of  asma" 
posterior  mc'dian  tubercle.     Of  the  anterior  pair  of  cusps,,  the  external  is 
little  the  more  elevated,  and  the  internal  is  more  elevated  than  any  ol 
posterior  ones.     The  internal  j)osterior  as  well  as  the  external 
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cusp  has  a  V-shaped  section,  hecause  its  anterior  border  is  continued  as  an 

oblique  ridge  to  the  base  of  the  anterior  internal  cusp.    Internal  cingular 

none ;  a  slight  one  on  the  external  base  of  the  large  anterior  external 

cusp.    The  heel  of  the  third  true  molar  is  well  developed,  and  rises  into 

an  acute  cusp.  That  of  the  fourth  premolar  is  short  and  flat.   The  anterior 

cusp  of  the  same  is  basal  and  rudimental.    This  tooth  is  not  enlarged  as  is 

ustially  the  case  in  the  PeriptyehidtBt  and  it  first  here  differs  from  these 

animals,  and  ag^'ees  with  the  unguiculate  types  in  that  its  lateral  faces  are 

unequally  convex. 

Meoiurements.  M. 

Length  of  last  four  molars  on  base 014 

'•  fourth  premolar 0035 

Elevation  of    •'        "  OOJJS 

Length  of  second  true  molar 0031 

Width  •'         "        *•    (greatest) 003 

Length  of  third      "        "  "         004 

Width        "  "        "  "         0028 

Depth  of  ramus  at  second  true  molar 007 

Anisoncqus  cophatbr,  sp.  nov. 

A  mandibular  ramus  supporting  three  molars,  two  of  them  true,  is  all 
that  I  have  seen  of  this  species.     Its  proportions  are  the  same  as  those  of 
the  A.  agapeliUus,  that  is,  much  smaller  than  the  A.  giUianua,  and  the 
single  premolar  is  much  more  lilce  that  of  other  species  of  the  genus.    The 
true  molars  differ  from  those  of  the  A.  agapetillue  in  two  strong  characters. 
Plrst,  the  internal  posterior  cusp  is  inside  the  rim  of  the  heel  of  the  crown, 
that  is,  outside  the  bordering  edge,  and  is  therefore  very  distinct  from  the 
posterior  median  cusp.    It  is  a  sharp  cone  ;  secondly,  there  is  a  cingulum 
extending  from  this  cusp  round  the  internal  base  of  the  internal  anterior 
<^.  There  is  also  one  at  the  base  of  the  external  anterior  cusp,  which  con- 
tinues to  the  heel  only  on  the  last  inferior  molar.  The  posterior  heel  is  rela- 
"^«ly  wider,  and  the  anterior  V  relatively  more  contracted,  than  in  the  A. 
^<^P€tiUu».    The  anterior  tubercle  is  moderately  developed  at  the  anterior 
*%«e  of  the  anterior  V.    The  third  or  fourth  premolar  is  equilateral,  and 
^t^er  than  the  true  molars.  It  has  a  short  apiculate  heel,  and  a  rudimental 
^terioT  basal  tubercle. 

MeoiurementB,  M. 

r  j  anteroposterior 0032 

XDiametersof  m.iir"^'"'^'  ^^-— ^f, 

(vertical  j^'^^^^^'^ ^^ 

^  (.posterior 0013 

C  anteroposterior 0048 

iDiameters  of  P-m.  iii  or  iv  j  vertical  (restored  apex). . .  .0040 

I>     .^^  ( transverse 0023 

•Aldwin,  discoverer. 

^  PLICATUS,  gen.  et  sp.  nov. 
'•  gen.    These  are  known  fVom  three  superior  molars  ;  viz  :  the  last 

▲MBR.  FBIL06.  aOC.  ZXI.  114.  20.      PRINTED  JANUARY  28,  1884. 
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premolar,  and  the  second  and  third  true  molars.  The  foarth  premolar  ha 
two  external,  and  one  internal  cusps,  and  the  true  molars  have  four  cupi 
each.  The  cusps  are  of  peculiar  form.  The  second  true  molar  resemUM 
a  convex  body  which  has  been  divided  by  two  cuts  at  right  angles  to  eaek 
other,  from  which  the  quarters  thus  produced  have  spread  away  fh)m  eaek 
other  subequally.  The  external  faces  of  the  cusps  are  codtcx.  The 
apices  are  acute.  The  last  superior  molar  is  larger  anteroposteriorly  thu 
transversely.    The  fourth  premolar  (supposed)  is  two-rooted. 

These  molar  teeth  remind  one  of  the  inferior  molars  of  PtUodua,  throaf^ 
they  differ  much  from  them.  The  genus  is  probably  nearer  to  CatopmUt, 
and  belongs  to  the  Marsupial  order.  The  presence  of  only  two  series  of 
cusps  in  the  superior  molars,  distinguishes  it  from  these  genera,  which 
have  presumably  three  series  of  such  cusps.  Lemoine  has  shown  this  to 
be  the  case  in  Neoplagiaulax, 

Char,  specif.  The  external  cusps  of  the  fourth  premolar  are  flattened 
on  the  external  side,  and  lean  a  little  inwards.  The  internal  cusp  (proba- 
bly homologically  the  anterior)  is  opposite  the  anterior  external,  and 
has  a  convex  internal  face.  Its  apex  is  acute  and  compressed ;  the  apioei 
of  the  external  cusps  are  trihedral  and  acute. 

The  cusps  of  the  second  true  molars  are  more  widely  separated  tnai- 
versely  than  anteroposteriorly ;  that  is,  the  longitudinal  fissure  is  wider 
than  the  transverse.  The  apices  are  all  acute,  the  internal  tribednd,  the 
external  more  compressed. 

The  transverse  diameter  of  the  last  true  molar  is  smaller  than  that  tf 
the  second  true  molar,  while  the  longitudinal  is  nearly  the  same.  Tte 
crown  projects  convexly  posterior  to  the  posterior  pair,  and  there  is  a  small 
tubercle  at  the  anterior  base  of  the  external  anterior  cusp. 

None  of  the  teeth  preserved  display  cingula.    The  bases  of  the  crowi 

are  smooth,  but  the  cusps  are  sharply  and  finely  parallel-grooved  on  their 

external  faces. 

Measurements.  H. 

^.       ,         -  «,        ,    f  anteroposterior 0080 

Diameters  of  P-m.  iv^^  ,  ^w^^ 

I  transverse OOoo 

^.  ^        ..  (anteroposterior 0083 

Diameters  of  m.  u  \  ^  ^nor 

i  transverse 0035 

^.  ,        ...  r  anteroposterior , 0085 

Diameters  of  m.  iii  <  ^  _  ^^>voa 

I  transverse 0030 

D.  Baldwin,  discoverer. 

Catopsalis  fissidens,  sp.  nov. 

Tills  Marsupial  is  represented  by  a  portion  of  the  lower  jaw  whkh  iOp" 
ports  the  molar  teeth.  The  first,  which  is  probably  the  fourth  premolar,  * 
represented  only  by  its  single  root,  which  fills  a  round  alveolus  near  U»* 
anterior  base  of  the  first  true  molar. 

In  size  this  species  is  intermediate  between  the  small  CfoUatusuAi^ 
large  C.  poUux.    The  first  molar  is  the  longer  and  narrower,  and  •>• 


i 
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•WMd  liie  sUorier  unil  wider,  aa  in  [be  known  species.  The  flrsl  molar 
v  from  that  of  bolL  Uie  latter.  In  having  tiic  tubercles  nt  one  aide  sepa- 
il  neatly  la  tlie  base.  These  tubercles  are  coolc.  and  not  Qattcned  as 
tL/oUatua  and  C.  pottur,  and  tbe  two  rows  are  scpaniled  by  a  ilisiinct 
ejr.  aaln  theltriat  namud.  Tbere  are  five  luberclcs  on  one  side,  and  four 
^•■ItieDlbcr  dde  of  the  crown,  and  in  addilinn,  twoamnll  cuapsat  IJio  an- 
terior oilremlty  or  eadi  row,  and  another  at  llie  posterior  erirtmity  of  one 
of  Lberows.  Tbcse  additional  cuspletsarc  not  present  In  the  olber  species. 
Tbc  iast  molar  is  relatively  wider  than  in  tbe  oilier  apecies.  Its  crown 
i«  ■  BOoi)  deal  worn,  but  there  are  probably  more  than  two  rows  of  tuber- 
c^Ica.  M  there  arc  some  appendicular  rows  on  one  side  of  the  crown  at  leAst. 

Mt'iiiircmtnU.  M. 

DknielersM.l('"'"="'P<«"'^''^- *"^ 

Umnsverse 0050 

Diameters  MiiS*""''"'P<«'crior WW 

Umnsveree 0075 

The  Upper  Puerco  ;  D.  Buldwio. 
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^tiare  already  callid  attcnlion  to  tlie  fact  that  the  Hammnlla  of  the 
<M[»  epoch  possess,  with  but  few  exceptions,  superior  molar  teeth  whose 
^•>»*i)»  Include  only  three  of  the  comiwnent  tubercles  of  tlie  normal 
■^•mmalinn  molar,  in  a  condition  of  full  development."  In  the  number 
'^fipfclea  of  supposed  piacenlah  now  known,  siKty  seven,  the  proportion 
^f  iptdM  (1),  with  quadrituberculate  superior  molars  is  even  smaller, 
™^ia|  only  four  to  silly-three.  The  premolars  display  equally  primitive 
^•^•larterB.  and  to  iheae  I  wish  now  to  draw  attention. 

1-  The  presence  of  two  iuternal  tubercles  of  the  fourth  superior  pre- 
*^*olw  is  ankuDwn  as  yet  in  the  fkuna. 

3'  The  presence  of  two  external  cusps  of  Ihe  same  lootb  is  known  or 
*  *»  fertwl  in  only  five  species  in  the  sixty-seven,  and  in  two  of  ibe  five  ii  is 
***"wJiicedBize. 

■^  Tlie  presence  of  one  Internal  cusp  of  Ibe  fourth  superior  premolar  is 
a^monaimtcd  or  inferred  in  all  of  the  placental  apeciea. 

B<  The  prcDcnce  of  tbe  Inlernul  cusp  ol  the  third  superior  premolar  is, 
«*■»  Ui"  other  bond,  only  demonstrated  in  twenty>two  species.  In  seven. 
**S-*!ii  li  It  wanting. 

Jl«r«rring  to  the  inferior  premolars  : 

*  So  ipccicfl  presents  an  internal  cusp  of  ihe  ihird  premolar. 
*■  An  internal  cusp  of  the  fourth  premolar  is  present  in  only  fourteen 

In  twenty. nine  species  U  is  certainly  wanting. 
*ho«»«dlDa»  of  the  American  Puaoioiihloal  Hoolely,  1983,  5SJ.     Amerloan 
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8.  In  no  species  of  this  formation  is  the  fourth  inferior  premolar  11m  i 
molar  tooth. 

It  is  thus  evident  that  the  dentition  of  the  mammalia  of  the  Paem 
fauna  presents  a  mucli  greater  degree  of  simplicity  than  does  that  of  Hi 
species  of  any  of  the  later  Eocene  or  other  age.  Thla  result  colocito 
with  the  results  I  have  already  obtained  from  a  study  of  the  stractoRrf 
the  feet,  etc.*    These  may  be  summarized  again  as  follows: 

1.  The  species  in  which  the  number  of  toes  is  known,  have  them  S-d 

2.  Those  in  which  the  feet  are  linown  are  plantigrade. 

3.  No  species  is  known  to  have  interlocking  carpal  and  tarsal  boao^ 
excepting  the  two  species  of  P^mtolambda  (carpus  unknown). 

4.  No  species  is  known  to  have  well  grooved  astragalus  (its  presence  h 
inferred  in  two  species  of  Disaacus). 

5.  No  species  is  known  to  have  a  faceted  radius  or  ulno-radius,  adapted 
to  the  separate  carpal  bones  of  the  proximal  row. 

6.  In  no  species  is  the  tongue  in  the  metapodio-phalangeal  Joints  devel- 
oped on  the  front  of  the  metapodial  bones. 

7.  The  zygapophyses  where  known  are  all  flat,  except  In  some  spechi 
(probably  all)  of  Oxyclanu*,  where  they  are  simply  convex-concave,  tsd 
not  doubly  so. 

On  tlu  Trituherculate  Type  of  Molar  Tooth  in  the  Mammalia,    By  E.  A 

Cope. 
{Read  before  the  American  Philosophical  Society,  December  7,  I8SS.) 

It  is  now  apparent  that  the  t3'pe  of  superior  molnr  tooth  which  pifr 
dominiitcd  ihiring  the  Pucrco  epoch  was  triangular  or  tritubercular ;  thil 
is,  with  two  external  and  one  internal  tubercles.f  Thus,  of  sixty -sewi 
species  of  ])1acentnl  ninmnialia  of  which  the  superior  molars  are  knows, 
all  but  four  have  three  tubercles  of  the  crown,  and  of  the  remaining  sixty- 
five,  all  are  triangular,  excepting  those  of  three  species  of  Periptychus,M<l 
three  of  C()iu)ryctes,  which  have  a  small  supplementary  lobe  on  eachade 
of  Ihe  median  principal  inner  tubert^le. 

This  fact  is  important  as  indicating  the  mode  of  development  of  tbf 
various  typ'.'S  of  superior  molar  teeth,  on  which  we  have  not  herctoftn 
had  clear  lii^ht.     In  the  first  place,  this  type  of  molar  exists  to-day  oolyii 
the  insectivorous  and  carnivorous  Marsupialia  ;  in  the  Crcodonta.  andtk* 
tubercular  molars  of  such  Carnivoni  as  possess  them  (excepting  the  pi* 
li«j:rades}.     In  the  Ungulates  its  persistence  is  to  be  found  In  the  mtrfiB" 
the  Coryphodontidje  of  the  Wasatch,and  Dinocemtaof  theBridgerEocea**- 
In  later  e])()chs  it  is  occasionally  seen  only  in  the  last  superior  moltr. 

It  is  also  evident  that  the  quadritubercular  molar  is  derived  from  thefi- 
tubercular  by  the  addition  of  a  lobe  ot  the  inner  part  of  a  cingalam  of  tlie 

*  AiiuTicuii  Naturalist,  ISSJJ,  p.  10X3;  Strlence,  1883,  p.  275. 
t^Sco  Aiuoricaii  NaturallHt,  April,  184^3,  p.  407. 
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pcnnrior  buse  or  itic  cn>wa,    Tmnsitlonal  states  nre  seen  in  some  i>t  llie 
PeriptjrchktK  (jiaitonehut).  ami  in  llm  sccloriiita  nt  Uic  Procyonidte. 

Thuirliulicrcularor  uiungiilar  Auptrior  niolur  Uasaocinted  niih  n  cnrrc' 
•poailinj;  rtirm  orihc  nnicrUir  pun  orihe  larurior  niolur.  This  kind  of  ia- 
feiinr  tnoUr*  I  have  enlled  ihe  lulji;rcu1(Lr  scciorLal,  aud  is  very  variable 
ma  1o  1U«  <l«grt«  of  (leveluiimcut  oftlie  avctoriul  cutting  edge.  Tlic  anterior 
triangle  la  formed  by  ilio  cooncclion  by  anglo  or  crest,  of  ilie  median  aod 
»nurfar  telemal  ctmls  with  llic  anterior  ejiternnl.  Its  ))rimillTe  form  is 
inlaDIclolpLyi,  Pulycodiia.PaQiolamlJdasuil  tlia  Ainblypoda generally  ; 
in  Oniei«a  uid  Taipa :  iind  in  its  Bcctorial  furm,  in  Blypolophui  and 
t>3E;«na.  etc. 

The  mechanical  action  of  bucU  leeth  is  as  follows :  Ofcourse.  it  resulta 
from  ihc  form  of  the  anporior  ninlnrs  thai  llio  spaces  between  them  are 
^redgR.ihapeiL  the  ape«  eiternal,  the  base  opening  to  ihe  palnlc.  The  base 
ot  Ihe  Iriangular  section  of  the  anlerior  port  of  the  inferior  molar  is  inle- 
■^or,  and  the  apei  exterior,  and  when  the  jan-s  are  closed,  this  triangular 
Prtein  exactly  flta  the  space  between  the  superior  molars.  The  low<?r  heel 
ol  Ihc  inferior  molar  receives  the  impact  of  the  crown  of  ihe  superior 
molar.  Thus  tlie  oblique  edges  of  the  Inferior  triiinglc  shear  on  the  edges 
"flwo  adjacent  anpcrinr  molftra.  The  anterior  parts  of  the  inferior  molars, 
•Dd  the  superior  molars,  form  nn  allemale  dental  series  n«  distinguished 
from  live  prevnlenl  opposed  dcQlilion  of  most  mammalia.  In  so  far  it  re- 
Mnblts  Ifae  reptilian  dentition. 

Tbii  primitive  dentition  has  been  modified  in  two  directions;  viz.,  to 
Ann  the  grindln;;  and  the  sectorial  dentitions.  As  already  remarked,  the 
■periur  molars  gmduitlly  acquire  a  posterior  Internni  lobe,  whicli  produces 
ttei)iiBdr{iuliercnlate  type.  This  lobe,  by  opposing  Ihe  anterior  internal 
loh*  of  Ihe  ne«  posterior  Inferior  molar,  precludes  the  entrance  of  the  an- 
Krlor  triangle  of  the  latter  between  the  two  superior  molars.  Hence  we 
iai  In  ihe  lypea  which  posacss  quudri tubercular  superior  molars,  that  Ihe 
aiUrior  irisngic  of  tlic  influ'Ior  uiolur  is  not  elevated,  if  present,  as  for  In- 
■luice  in  Rhinoceruj.  It  is,  however,  more  frequently  atrophied,  and  dis- 
■pptan,  forming  the  inferior  quadritubcrcular  molar  so  well  known. 

On  ihr  otiicr  hand,  as  1  have  pointed  out.f  the  anterior  internal  cusp 
*'tli«  triangle  of  the  inferior  molar  may  be  more  developed  aniero- 
*Werlorly.  giving  the  anterointernal  edge  of  Ihe  triangle  much  greater 
oWqnity  than  tlie  poslora-iniernul.  In  correspondence  with  this  modi- 
,  the  saperliir  triangular  molar  loses  its  equilateral  charooler 
s  anterior  poaiiion  of  its  ialernal  angle,  thus  elongating  Ihe 
r  Internal  side  of  the  crown.  Tlie  latter  thus  flts  the  correspond- 
n  of  Ihe  triangle  of  the  inferior  molur,  forming  with  it  the  shear  ol 
*  Mdorial  loiiih. 


•»t»  Orpott  ti.  M.  Wlietler.  D.  Chtcf  of  Ed«Iui!« 
"••»-  Vot,  IV.  pi.  II ;  on  Ibo  CraudQUln. 
*  On  tlia  orlKlii  ol  the  (eelorlii!  loolli  of  Itie  Can 
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la  a  former  article,  "On  the  Homologies  of  the  Molar  Teeth,"  etc.,  I 
traced  the  modifications  of  the  superior  and  many  of  the  inferior  molanot 
the  ungulate  mammals  to  a  parent  quadritaberculate  type.  In  a  sabM- 
quent  essay*  I  traced  the  origin  of  the  inferior  sectorial  to  a  primitira  five- 
tuhercled,  or  "  tuhercular  sectorial"  type.  Farther  than  this  I  did  notfo^ 
and  made  no  attempt  to  derive  the  few  cases  of  triangular  superior  moliii 
then  known,  nor  the  type  of  the  superior  sectorial.  The  reTelationi  of  tht 
Puerco  fauna  show,  that  the  superior  molars  of  both  ungulate  and  QDglli^ 
ulate  mammalia  have  been  derived  from  a  tritubercular  type ;  and  thit 
the  inferior  true  molars  of  both  have  been  derived  from  a  "tubercnlir 
sectorial "  type.  Shall  we  look  for  the  origin  of  the  latter  in  a  tritnber- 
cular  tooth  also,  i.e.,  tubercular  sectorial  without  heel ;  and  wfll  tke 
crowns  of  the  true  molars  of  the  primitive  mammals  alternate  witli,  Ii* 
stead  of  oppose  each  other?  This  is  a  probable  result  of  future  disooTCiy. 


On  the  Synchronous- MuUiplex  Telegraph.    By  Prqf,  Houston. 
{Read  before  the  American  PfiUoBophieal  Society,  December  7,  18SS,) 


Pn>f.  Houston  said:  "It  is  with  considerable  pleasure,  Mr. 
and  gentlemen,  tliat  I  am  here  this  evening  to  call  your  attention  to  a  dis- 
covery in  electricity  that  appears  to  me  to  be  of  very  great  practical  viloe 
to  tlie  world.  The  present  decade  has  witnessed  such  marvelous  progrea 
in  electrical  inventions  that  many  of  us  have  pcrliaiis  1>een  disposed  to  be- 
lieve that  but  little  new  could  reasonably  be  expected,  but,  unless  I  iffl 
greatly  mistaken,  the  invention  which  I  am  alK)Ut  to  describe  to  yoii,i* 
greater  even  than  that  of  the  telephone. 

"l^efore  proceeding  to  the  details  of  the  invention  of  the  synchronoQi* 
multii)lex  telegraph  system  of  Mr.  Pat  rick  B.  Delany,  it  will,  perhaps,  be  belt 
that  your  attention  should  first  Ih'  culled  to  some  of  the  practical  parpoKS 
for  which  it  is  applicable.  Briefly  stilted,  the  value  of  this  invention  is  to 
he  found  in  the  fact,  that  by  its  use  the  simultaneous  transmiaiioB  oC 
numerous  telegniphic  dispatches  over  one  and  the  same  wire  is  readily  ic- 
coniplished.  Hitherto,  the  only  system  that  accomplished  this,  to  any  coo.- 
siderable  extent,  in  actual  practice,  was  the  quadruplex  system,  and  th 
as  you  well  know,  is  not  only  limited  to  the  simultaneous  transmission 
four  dispatches,  hut  these  are  n<;eessarily  sent,  two  each,  in  opposite  di: 
tions.  Yon  will,  theiefore,  readily  understand  the  great  value  of 
Delany's  wonderful  invention,  when  I  inform  you  that  not  only  can  t 
nnniher  of  simultaneously  tninsmitted  dispatches  be  very  greatly  i 
even  indeed  sis  far  as  seventy-two,  but  that  all  of  them  can  l>e  sent  in  L- 
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b  ilireciiim,  or  niiy  pnvi  in  one  direction  tiiid  Ibe  renmindvr  iu  the  op- 
to  direction. 

»  would  be  diffleull,  on  tlio  eve  of  an  important  diaoovery  like  tbat  we 
mg.  111  predict  the  exlent  and  ttnturo  of  Ilie  effect  itn  pmctical  in- 
will  hnve  on  llie  world  at  lurge  ;  but  tbie  I  think  will  appear 
Sbdi,  tlmt  the  Rj-nelironouE-muUipicx  telographlc  sysiem  will  do  for  iLe 
KMM  Uistont  cities  of  our  conntry,  wliat  the  telephone  hns  done  A>r  the  in- 
lutfaiuuiis  in  the  same  city,  or  fur  those  of  neighboring  cities,  with,  bow- 

Miliin  differeDce,  tlmt  In  ib«  case  of  the  ayncbronoua  system,  a  pemis- 
PKord  ie  nlitaiDed  of  all  di$<palclies  sent  or  received,  while  in  tlie  lele- 
Ic  iytleai  of  tmnHmlsBion  there  is  none. 
fldiout.  hiiwevcr.  eeelting  to  looh  further  into  the  (\itnre,  let  ua  pass 
idcscriplinns  of  lh«  details  of  this  remariiabie  invention. 
iV  iiiultiplrx  system  differs  radically  fVom  the  qundruplex,  which,  oa 
y**!!  arr  pmhohiy  awiire,  U  based  on  the  balancing  of  reslfltances,  or  the  dif- 
*«9r«iilat  inethi»l.  The  uiultiplcx  BjBtem,  on  the  contrary,  is  based  on  the 
•>  nnlironous  rotation  of  two  Irailing  contact  arms  which  are  connected  to 
**•«  «niiE  nf  tlie  line,  one  at  each  end  of  the  main  line.  Series  of  contacts. 
**•»  tlirt  Ikco  of  discs,  «wept  by  tlie  tniiling  arms,  are  in  electrical  connection 
^'Stli  ibc  various  operators  that  desire  to  use  the  line.  By  the  rotation  of 
^•••raiB.  the  main  line  is  brought  sticcessively  into  electrical  contact  with 
^^vliuftboopeniinrs,  and  carried  from  one  to  another,  nnd  again  given  back 

■:li  RuccesEively,  su  rapidly,  that  before  any  of  tliem  can  realize  that 
>  been  disconnected  from  the  line,  it  is  agnin  given  to  him,  bo  that 
Dft  !•  U  bis  dM|>n6>l,  to  tlie  same  extent  as  If  he  atone  tvas  using  it. 
be  appliances  whereby  Mr.  Dekny  maintains  practically  absolute  syn- 
ilnn  In  the  revolving  arme  at  each  end  of  the  line  are  of  remarkable 
fcity.     A  fewof  tbeconlHCis  before  referred  to,   as  being  placed  on 
^e  bcD  of  tbc  dia<s.   are  reserved  for  the  maintenance  of  synchronism. 
I  of  tbe»u  contacts  are   connected  to  a  battery  and  others   to  cor- 
I  di'TJces  nt  each  end  of  the  line,  wliile  others  are  left  open  or  un- 
1  with  anything.     If  the  synchronous  roiatioii  of  the  two  arms 
I,  no  correcting  impulses  pass  over  the  line,  since,  although 
dlliCfRoflA  In  electrical  connection  with  one  of  the  batteries,  the 
I  an  unconnected  segment,  and  tlie  battery  circuit  being 
t  flows ;  should,  however,  the  line  at  one  end  be  brought 
a  part  of  iJie  disc,  very  slightly  in  advance  of  lis  position 
IB  ili»c  nl  thi-  other  end,  then  the  battery  is  connected,  and  an  elt'Ctri* 
Mllao  0OWS  over  the  line,  and  slows  the  rotation  ofihe  arm. 

tanner  In  vhlchtlils  correcting  impulse  is  made  a  retarding  one  is 
;  the  rutalion  of  the  trailing  arm  at  each  end  of  tlie  line  is  muln- 
I  by  an  eteciric  magnetic  device,  invented  by  I^Cour,  of  Copenba- 
ind  termed  by  Uiin  n  phonic-wheel.  The  rapidity  of  rotation  of  this 
tadaprndent  on  the  rapidity  with  which  an  electrical  current  tra- 
S  Uie  coils  oflrs  electro- magnet,  la  made  and  broken, 

I  and  breaks  111  the  circuit  orthcmotor-niagnelof  the  phonic- 
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wheel,  are  governed  by  the  vibration  of  a  tuning-fork,  maintained  in  its 
vibration  by  tlie  action  of  a  voltaic  battery.  Since  the  rale  of  ribretioD  of 
the  forlc  governs  the  rate  of  rotation  of  the  ami,  it  is  only  necessary  to  main- 
tain tlic  synclironous  vibration  of  two  forks,  placed  at  each  end  of  the  line. 

''Although  the  duration  of  vii)ration  of  a  fork,  like  the  oscillation  of  a  pen- 
dulum, is  sensibly  the  same  for  all  amplitudes,  provided  the  amplitude  is 
very  small,  yet,  as  you  are  aware,  the  duration  becomes  longer,  or  the 
vibration  slower,  if  the  amplitude  of  the  oscillation  be  very  sensibly  in- 
cre-ased.  Now  the  inventor  obtains  the  requisite  slowing  of  that  fork's  vibn- 
tion,  that  is  connected  with  the  phonic- wheel  tliat  has  gained  on  the 
other,  by  causing  the  electrical  impulse  that  flows  over  the  line  to  in- 
crease the  strength  of  the  electrical  current  that  is  traversing  the  battery 
circuit  that  is  keeping  it  in  vibration.  This  he  accomplishes  by  cutting  t 
resistance  out  of  this  circuit,  and  thus  allowing  more  current  to  pass. 

*'  In  order  to  avoid  the  disturbance  produced  by  the  static  charge,  that  is 
generally  found  in  long  lines,  the  inventor  has  provided  a  scries  of  extia 
contacts,  placed  between  each  of  the  separate  contacts  that,  at  each  end 
of  the  line,  are  connected  to  the  transmitting  or  receiving  instruments. 
These  extra  contacts  are  connected  together  and  to  the  earth,  so  that  when 
the  line  is  disconnected  from  one  instrument,  it  is  put  to  the  earth  before  it 
is  given  to  the  next  instrument,  and  is  thus  completely  fVced  fmm  lis 
static  charge.  These  discharge  contacts  are  absolutely  necessary  to  the 
successful  operation  of  the  synchronous  system,  where  the  length  of  line 
employed  is  extended. 

"Since  the  circuit  of  any  operator  is  constantly  made  and  broken,  as 
oAen  as  the  line  is  taken  and  again  returned  to  him,  the  use  of  an  ordi- 
nary Morse  relay  would  be  inapplicable  in  the  practice  of  this  system, 
since  all  the  impulses  (a  number  of  which  make  up  a  single  character,  m 
well  as  the  characters  sent  into  the  line  fnmi  the  transmitting  key  of  the 
operator  connected)  would  be  recorded.  In  order  to  avoid  this  conOision  the 
transmissi(m  batter^'  is  split  and  grounded  in  the  middle,  and  ])olarized 
relays  substituted   for  the  ordinarv  instruments.     Since  these  rela\*8  re. 

•f  %  m 

si>ond,  not  to  makes  and  br(>aks  in  the  circuit,  but  to  changes  of  polarity 
only,  the  receiving  instruments  are  Influenced  only  by  the  characters  sent 
bv  tlio  openitors.  and  not  by  the  successive  makes  and  breaks. 

••The  sucocsstul  solution  of  the  problem  of  maintaining  synchronism 
by  the  methods  I  have  exi>lained,  render  many  things  |K>ssiblc  that  without 
it  would  have  been  impossible.  Among  these  I  may  mention  the  varit»u8sp- 
plications  offac  siniiUes,  and  autographic  telegraphs.  Without  attempting 
to  go  into  th<*  details  oftlieir  application,  it  will  sulfice  to  say  that  the  pmht- 
ble  applicati«)ns  of  Mr.  Delany's  system  are  so  numenms  and  importanl* 
as  to  entitle  him  to  a  very  high  rank  among  the  world's  inventors." 
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Stated  Meeting,  December  21,  1883. 
Present,  8  members. 

President,  Mr.  Fraley,  in  the  Chair. 

A  letter  from  Bishop  de  Schweinitz,  dated  Bethlehem,  Dec. 

12th,  enclosing  a  certified  extract  from  the  minutes  of  the 

"  Board  of  Directors  of  the  Society  of  the  United  Brethren  for 

Propagating  the  Gospel  among  the  Heaihen,^^  was  read,  and,  on 

motion,  it  was 

Besohed,  That  the  Curators  be  authorized  and  requested  to  return  the 
Zeiaberger  and  Pcrlseus  documents  to  their  proper  owners,  and  take  a  re- 
ceipt for  the  same. 

Donations  for  the  Library  were  received  from  the  Society 
at  Biga,  the  Royal  Society  of  Victoria,  Royal  Academy 
and  Prof.  Paul  Albrecht  of  Brussels ;  Geographical  Society  of 
Paris  and  Bordeaux ;  the  Institute  of  France;  Royal  Academy 
at  Madrid ;  Meteorological,  Zoological,  and  Royal  Asiatic  Soci- 
eties at  London ;  Cambridge  Museum  of  Comparative  Zoology ; 
American  Oriental  Society;  Prof.  Oswald  Seidensticker,  Prof. 
Edwin  J.  Houston,  and  Mr.  Henry  Phillips,  Jr. ;  Mr.  Wm. 
Hand  Browne  of  Baltimore,  American  Journal  of  Mathemat- 
ics; United  States  National  Museum;  J.  L.  Smithmeyer;  Ohio 
Mechanics'  Institute  of  Cincinnati ;  and  the  American  Anti- 
quarian and  Oriental  Journal. 

Also  framed  phototypes  of  the  Smithsonian  Institution 
Boildihg,  and  of  Henry  W.  Longfellow,  presented  by  Mr.  F. 
Ghitekunst  of  Philadelphia. 

The  death  of  Dr.  Thomas  S.  Kirkbride,  Superintendent  of 
the  Pennsylvania  Hospital  for  the  Insane,  in  West  Philadel- 
phia, on  the  17th  of  December,  aged  74,  was  announced  by 
the  President,  who  was  requested  to  appoint  a  member  of  the 
Society  to  prepare  an  obituary  notice  of  the  deceased. 

A  communication  for  the  Magellanic  Premium  was  re- 
ceived through  the  President  from  "  Time  is  Money,"  consist- 
ing of  a  description  and  model  of  "A  Universal  Time-piece." 
Beferred  to  the  Board  of  Officers  and  Council. 
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Prof.  Botbrock  read  a  pap«r  entitled :  -  The  microeeopic  ci- 
araioation  of  rlmber  with  regard  to  its  stieiunh :  a  coonibii- 
lion  from   the   £Ii   K.   Price   Botanical  LalMM^tory  of  the 

University  of  Pena^vlvania,  hv  Frank  M.  Dav.**      Bemarks 

•  *  »  • 

were  made  on  the  interesting  subject  of  the  paper  bj  Dr. 
Brinton.  Mr.  Incrham  and  Mr.  Price,  and  the  Treasurer  was 

authorized  to  pay  for  necessary  illustrations.    (See  page  S33.) 
Mr.  Phillip*:  communicated  "A  note  respecting  the  correct 

name  of  the  lai^l  letter  of  the  English  Alphabet?'' 

ilr.  Lesley  exhibited  a  small  copper-plate  map  of  Penosrl- 
vania  which  he  had  colored  geologically  according  to  the 
fivstem  of  Major  J.  W.  Powell,  Director  of  the  United  States 
Geological  Survey,  as  a  contribution  to  a  general  map  of  the 
United  States  now  in  preparation  at  Washington  for  illostrat- 
ing  the  coloration  adopted  by  Major  Powell,  and  intended  for 
presentation  at  the  Congress  of  Geologists  to  meet  at  Berlin 
in  18S4. 

Dr.  Allen  read  a  paper  "  On  a  case  of  human  congenital 
malformation/'  and  exhibited  two  photographic  views  of  the 
subject. 

The  reading  of  pending  nominations  was  pa«tponed. 

Mr.  Pliillips  reported  that  the  Curators  were  consulting  with 
Mr.  Rothermcl  respecting  the  oil  paintings  of  the  Society. 

The  Kcport  of  the  Finance  Committee  was  received. 

Tljc  annual  appropriations  for  1884  recommended  therein 
were  passed. 

And  the  meeting  was  adjourned. 


A  Xote  respecting  the  Correct  Name  of  the  Dist  Letter  oftheEnglith  Alpha- 
bet.    By  Henry  Phillips,  Jr. 

{Head  before  tlie  American  Philosophical  Society,  December  SI,  IS8S.} 

A  <li8lik«  of  what  secined  to  be  a  growing  evil,  one  which  had  greatly 
increased  wiiliin  the  past  twenty  years,  the  misnomer  of  the  last  letter  of 
the  English  alphabet,  by  wlilch  it  was  called  zee  instead  of  ud,  led  me  to 
investigate  so  far  as  the  material  was  accessible  to  me  Into  the  origin  of 
this  usage,  and  into  the  authorities  by  which  it  was  countenanced.   I  hare 
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accordlDgly  consulted  yarious  English  Dictionaries,  of  which  I  subjoin  a 
list,  fh>m  the  year  1656  to  the  present  time,  with  the  following  results, 
viz.  : 

1.  That  the  name  zee  for  zed  (or  izzard,  ♦  as  the  letter  was  formerly  termed), 
seems  to  have  made  its  appearance  in  the  first  edition  of  Webster's  Dic- 
tionary of  the  English  Language,  published  in  1828.  But  in  the  editions  of 
that  work,  published  respectively  in  1860,  1864  and  1869,  and  possibly 
earlier,  zed  is  given  as  the  Englizh  name  of  this  letter,  while  zee  is  the 
American.  It  is  noteworthy  that  Webster  seems  to  have  no  authority  for 
his  change  of  nomenclature,  nor  can  I  find  in  his  published  writings  any 
reason  therefor,  unless  it  be  perhaps  that  some  petty  local  peculiarity  in 
the  small  country  towns  of  New  England  led  him  to  believe  that  no  other 
pronunciation  could  be  a  correct  one.  In  a  Dictionary  of  the  English 
Language,  "by  an  American  Gentleman,"  published  in  Burlington,  New 
Jersey,  in  1813,  the  name  is  given  as  zed. 

As  conclusive  of  former  usage,  the  passage  in  Lear,  Act  II,  Scene  2, 
may  be  quoted : 

"  Oh  thoQ  Zed!  thou  unnecessary  letter." 

I  have  not  been  able  to  find  in  Ben.  Johnson's  English  Qrammar  any 
usage  bearing  on  this  point. 

3.  The  analogy  with  the  similar  letter  z  of  the  Qerman  alphabet,  of 
-which  the  name  is  Uett,  certainly  deserves  respect. 

Freeman,  in  his  impressions  of  the  United  States  (p.  84>,  writes:  "I 
think  I  see  another  instance  of  the  schoolmaster  in  the  name  which  in 
some  parts  of  America  is  given  to  the  last  letter  of  the  alphabet.  This  in 
New  England  is  always  zee;  in  the  South,  it  is  zed,  while  Pennsylvania 
seems  to  halt  between  the  two  opinions.  Now  Zed  is  a  very  strange  name. 
♦  *  ♦  Does  it  come  from  the  old  form  izzard  ♦  *  which  I  was  de- 
lighted to  find  remembered  in  America.  *  *  *  But  zee  is  clearly  a 
scdioolmaster's  desire  to  get  rid  of  the  strange  sounding  zed,  and  to  make  z 
follow  the  analogy  of  (some)  other  letters.  But  this  analogy  is  wrong ;  z 
ought  not  to  follow  the  analogy  of  ft,  d,  t,  but  I  m,  n,  r,  and  above  all  of 
its  brother  «,  so  that  if  we  are  not  to  have  zed,  the  name  should  clearly  be 


*» 


But  there  seems  no  necessity  or  reason  why  any  change  whatever 
should  take  place  in  this  respect. 

8.  From  the  forty-seven  dictionaries  which  I  have  consulted  I  obtain  the 
following  result : 

Name  of  the  letter  given  Mzed 24 

given  as  zee  (none  earlier  than  1828,  and  all  American) 3 

of  letter  not  given  at  all 20 
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•  Nares*  Orthoepy,  i,  188,  London,  1792,  speaks  of  the  letter  as  izzard;  than  which, 
however,  he  oonstders  that  the  name  zad  would  be  "  more  elegant  and  proper." 
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List  of  DtcriONAKiBS  Coxbultvd. 

* 

1656. 

T.B., 

London, 

not  given. 

1678. 

Phillips.  World  of  Wor.ls. 

t» 

not  given. 

1691. 

Sewell,  Dutch  and  English, 

not  given. 

17Z0. 

Phillips, 

not  given. 

1736. 

Bailey. 

London, 

not  given. 

174i<. 

JuniuR, 

Oxford, 

not  given. 

1755. 

Johnson, 

London, 

zeil. 

1757. 

Serenlus,  English  and  Swedish, 

Nykopiog, 

zed. 

1771. 

Skinner, 

London, 

not  given. 

1775. 

Ash. 

•» 

not  given. 

1780. 

Sheridan, 

«i 

not  given. 

1782. 

Ck)x. 

4« 

zed. 

1783. 

Kendrlcic, 

«4 

not  given. 

1783. 

Barclay, 

(( 

not  given. 

1784. 

Nare's  Orthoepy, 

11 

zed. 

1785. 

Johnson. 

Dublin, 

not  given. 

1789. 

Sheridan. 

Philadelphia, 

not  given. 

1795. 

Ash, 

London, 

zed. 

1797. 

Walker, 

44 

zed. 

1804. 

Jones, 

»4 

zed. 

1805. 

Perry, 

•  4 

not  given. 

1806. 

Johnson, 

41 

zed. 

1813. 

Barclay, 

Bungay, 

not  given. 

1813. 

**'  An  American  Gentleman," 

Burlington.  N. 

J.,        zed. 

1818. 

Johnson, 

Philadelphia, 

zed. 

1819. 

Johnson. 

44 

zed. 

1821. 

Walker's  Rhyming  Dictionary, 

London, 

zed. 

1828. 

Webster,  flrst  edition. 

zee. 

1835. 

Booth, 

London. 

not  given. 

i8as. 

French,  German  and  English. 

Leipzig, 

zed. 

1^1. 

Fleming  and  Tibbln,  French  and  English. 

zed. 

1815. 

Knowles, 

London, 

not  given. 

184C. 

Holies,  Phonographic  Pronouncing. 

New  London. 

zee. 

1851. 

Richardson. 

Philadelphia, 

not  given. 

1853. 

Todd,  Johnson  and  Walker, 

4( 

zed. 

1853. 

Millhouse,  Italian  and  English, 

Milan, 

zed. 

18.56. 

Ogllvle'8  Imperial, 

London, 

zed. 

1857. 

Narc*8  Glossary, 

44 

zed. 

1860. 

Worcester, 

England,  zed ; 

in  the  U.S. zee. 

1860. 

Johnson, 

London  t  Bohn),          zed. 

1862. 

RelfT,  Russian,  French,  German  and  Ei 

igiish. 

zed. 

18rtJ. 

Wilson,  French  and  English, 

14 

zed. 

18rt4. 

Webster, 

Springfield, 

zed  (also  izzard) 

1866. 

Grieb.  German  and  English, 

Philadelphia. 

zed. 

1869. 

Webster. 

Sprlngfleld, 

zed. 

1880. 

Webster. 

4t 

not  given. 

18S2. 

Skeat, 

Oxford, 

not  given. 

This  brief  Dote  is  simply  intended  as  a  suggestion  to  call  the  matter  to 
the  attention  of  those  belter  qualified  to  consider  it  tliau  myself. 

Note. — Since  the  foregoing  went  to  press  I  have  found  in  reading  Tay- 
lor's History  of  the  Alphabet  (London,  1883),  the  following  matter  bear- 
ing upon  this  subject,  and  confirmatory  of  my  view^s  : 

**  The  name  zed  is  a  survival  of  the  early  tsadde,  (Vol.  II,  p.  137).  *   •  » 
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Z  was  the  last  introduced  of  tbe  letters  of  tbe  Roman  alphabet.  *  *  * 
It  crept  into  English  during  the  fifteenth  century  from  the  French,  and  in 
use  is  now  pretty  nearly  restricted  to  foreign  loan-words  •  ♦  ♦  qcdilla 
means  little  zed:  zediglia  is  the  diminutive  for  zeticula.'*    p.  138. 


The  Microscopic  Examination  of  Timber  with  regard  to  its  Strength.  A 
Contribution  from  the  EliK.  Price  Botanical  Laboratory  of  the  University 
of  Pennsylvania.    By  Frank  M.  Day. 

{Bead  before  the  American  Philosophical  Society,  December  SI,  1883.) 

The  valuable  paper  of  Dr.  J.  T.  Rotlirock  upon  "Some  Microscopic 
Distinctions  between  Good  and  Bad  Timber  of  the  Same  Species,"  re- 
cently read  before  the  American  Pliilosophical  Society,  has  opened  a  broad 
field  for  original  investigation.  The  question  there  suggested  as  to  the 
X>ossibi1ity  of  approximately  determining  the  strength  of  timber  by  micro- 
scopic examination  (involving  as  it  does  the  question  of  the  "differences 
in  the  strength  of  wood  due  to  the  molecular  differences  in  the  structure 
of  the  fibre  ")  is  one  that  can  be  answered  only  after  the  most  extended 
and  carefully  conducted  investigation. 

As  long  OS  we  confine  ourselves  to  the  examination  of  various  specimens 
of  the  same  species  the  task  of  distinguishing  the  good  pieces  from  the 
bad,  and  of  roughly  predicting  the  relative  strains  which  they  will  resist, 
is  comparatively  easy.* 

Plate  I  showing  transverse  sections  of  two  pieces  of  Rock  Elm  ( Ulmus 
racemosa  Thomas),  furnishes  illustrations  of  the  general  diflercnces  be- 
tween good  and  bad  wood  of  the  same  species.  The  upper  figure  is  a  sec- 
tion of  the  wood  used  by  a  well-known  firm  in  their  highest  grade  of 
hubs  ;  the  lower  is  a  section  of  wood  which  they  declare  to  be  practically 
worthless.  It  is  evident  from  a  glance  at  these  drawings  tliat  the  good  differs 
from  the  bad,  in  1st,  The  much  smaller  area  occupied  by  ducts  ;  2d,  The 
smaller  bore  and  consequently  thicker  walls  of  the  woody  fibres  ;  3d,  The 
more  compact  arrange  lent  of  the  woody  fibres,  giving  them  a  polygonal 
rather  than  a  circular  outline ;  4lh,  The  much  greater  annual  growth. 
These  are  the  elements  which  it  is  but  reasonable  to  Bupi>osc  would  give 
strength  to  the  wood.  They  are  further  those  which  arc  found  to  do  so 
in  the  great  majority  of  cases. 

The  strength  of  the  cellulose  of  which  the  wood  is  composed,  is,  in  va- 
rious species  and  under  various  conditions,  by  no  means  the  same.  For 
example,  Buttonwood  {Platanvs  occidentalus  L.)  rapidly  loses  the  greater 
part  of  its  strength,  by  a  natural  process  which  the  woodsmen  call  "doat- 
ing,"  the  only  indication  of  which  is  a  bleaching  of  the  tissues.  Hence 
any  statements  as  to  the  strength  of  timber,  made  from  an  examination  of 
the  structure  alone  are  open  to  question. 

•  This  It  will  be  arged  can  be  done  by  the  practical  eye  without  the  aid  of  tbe 
mloroscope,  bat  It  must  be  remembered  that  tbe  entire  Investigation  of  ibe 
sabjeet  Is,  at  its  present  stage,  of  theoretical  rather 4ban  practical  intercsU 
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''e  are,  liowcver,  able  to  lenvc  tlib  uncertain  element  oul  of  consider- 
D  wlien  we  (uro  our  tittcnlion  to  llie  foUowfng  expLTlmcnta  upon  t)i6 
)  strength  of  iLe  coniferous  woods,  the  results  of  wliick  point  tdi 
an  almost  Identical  value  for  the  strength  element  of  the  celluloae  In  til* 
several  pieces  tested.  Each  piece  was  exactly  oue-and-a-lialf  Inche* 
square  by  two  feet  nine  Inches  long,  and  rested  upon  ronnded  edg«>  it  • 
distance  of  two  feet  ai«  inches  apart.  The  pressure  was  gradually  applied 
at  a  point  half  way  between  llie  supports,  and  the  deflection  wm  t«lc«a  Mi 
each  hundred  pounds. 

Plate  II  shows,  side  by  side,  transverse  sections  of  lliree  piec«S  thna 
tested.   The  delait  of  the  ezperimenls  are  exhibited  io  the  following  table : 


NAME  OF  WOOD. 


II  15  sf  i- 

is  1  !i  r 


White  Pine '  flntii  Stnbiu  L.I.,, 
Hemlock  [Abiei  Canadetuis  Ulc 


.ai 


Oi  Brok 


il.m 


These  results,  taken  in  connection  with  an  examination  of  the  section!, 
indicate  a  grent  probahilily  that  in  the  coniferous  woods  the  itrougth  de* 
pends  chleQy  ui>oa  the  ratio  of  the  number  of  thickened  autumn-fibres  to 
the  total  number  of  fibres  formed  during  the  year,  bBcoratng  greater  ttaa 
greater  the  number  of  thickened  fibres.  Thus  it  is  seen  that  in  ^  by  ft 
tJie  strongest  of  the  three  pieces  tested,  the  tliick-wallcd  fibres  occupy 
almost  hair  the  year's  growth,  while  In  E  they  form  a  mere  strip  At  iha 
end  of  the  growth.  In  connection  whh  this  statement  it  may  be  welt  (() 
remark  Ihtt  the  absolute  breadth  of  the  annual  growth  In  the  conlferoui 
woods  does  not  seem  to  be  as  Important  an  clement  in  the  problem  oi 
strength  as  in  the  so-called  "  hard-woods  "  ^Angiaiperni).  The  reason  a 
this  la  the  absence  of  the  ducts  which  in  the  "  hard  woods  "  are  formed* 
as  a  rule,  In  the  early  part  of  the  annual  growth.  ARer  this  the  Bolid' 
wood  is  formed.  Hence,  the  value  in  them,  other  things  lieing  equal,  of 
a  large  annual  growth 

The  ease  with  which  the  results  of  the  tests  upon  the  coniferiius  woods 
are  explained  gives  place  to  the  greatest  difficulty  In  the  cilso  of  the  h&r4 
woods.  Important  factors  in  this  case,  and  ones  which  we  have  not 
called  upon  to  consider  In  thecoDiferous  woods,  are,  Isl,  the  wealtoesa  doe 
to  a  greater  or  less  abundance  of  duels,  and  second,  the  strength  added  Iiy 
more  or  less  highly  developed  medullary  rays,*  The  following  tabic  coa- 
taias  the  results  of  eight  experiments  as  to  transverse  strength  made  la 
exactly  the  same  manner  as  described  in  the  previous  case.  The  pieces  o 
timber  were  in  all  cases  carefully  selected  and  accurately  dreawd.     Tha^ 

■  The  medullnr;  raya  being  niuob  leu  conspicuous  1u  the  tjonirern. 
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Each  of  the  numbers  given  in  the  columns  headed,  Length  of  Woody 
Fibre,  Exterior  Diameter  of  Woody  Fibre  and  Interior  Diameter  of 
Woody  Fibre  is  tlie  average  of  twenty  micrometric  measurements.  The 
numbers  in  the  column  headed  Duct  Area  represent  the  area  occupied  by 
ducts  in  one  square  inch  of  transverse  section.  Each  of  the  results  there 
given  is  the  average  of  planimcter  measurement  of  three  camera  lucida 
drawings  taken  at  various  parts  of  a  section. 

The  results  of  the  first  four  of  the  above  experiments  may  be  summed 
up  thus  :  A  and  B  $tiff  hickory  and  white  oak  liad  small  iinnual  growth, 
moderately  large  duct  area  and  moderately  thick  fibre  walls  ;  whereas  B 
and  C,  elastic  hickory  and  white  oak,  had  moderately  large  annual  growth, 
small  duct  area  and  thick  fibre  walls.  Whether  the  general  difierence 
between  elastic  and  stiff  timber  is  chicfiy  due  to  a  difference  in  the  char- 
acter  of  the  cellulose,  or  whether  it  is  chieily  due  to  a  difference  of  cell 
structure  is  a  question  that  would  require  a  much  more  extended  series  of 
experiments  than  the  above  to  settle  finally.  The  results  given,  thoagh 
too  few  in  number  to  be  of  great  value,  point  to  the  latter  view  of  the 
case  ;  while  the  fact  that  the  same  piece  of  wood  will,  at  various  ages,  ex- 
hibit various  degrees  of  elasticity,  inclines  us  to  the  former.  The  experi- 
ments Gt  /,  J  and  ^'show  the  difficulty  of  comparing  woods  of  different 
species.  For  instance,  the  pieces  (?and<7had  almost  the  same  annual 
growth,  duct  area  and  fibre  thickness.  Tet  they  broke  with  strains  of 
respectively  1750  lbs.  and  900  lbs.  An  observation  that  brings  out  more 
clearly  than  before  the  fact  that  differences  o^strengifi  in  woods  oi  different 
species  are  largely  due  to  differences  in  tlie  cellulose. 

The  measurements  of  length  of  woody  fibre  given  in  this  and  in  the 
table  of  the  results  of  experiincnts  upon  the  coniferous  woods,  furnish  ex- 
cellent proof  ot  the  correctness  of  the  statement  made  by  Dr.  Rothrock, 
that  the  relation  between  the  absolute  length  of  fibre  and  the  strength  of 
timber  is  a  very  slight  one. 

The  importance  of  the  medullary  ray  as  a  strength  giving  element, 
though  suggested,  has  not,  heretofore,  been  insisted  upon  with  sufficient 
positiveness.  The  following  experiments,  undertaken  with  reference  to 
this  point,  show  that  in  woods  such  as  Oak  and  Buttonwood,  in  which  Ihe 
rays  are  highly  developed,  a  large  part  of  the  strength  is  due  to  their 
presence.  From  cubes  of  wood,  the  edges  of  which  measured  six  inches, 
plates  six  inches  square  and  one  inch  thick  were  cut  in  a  direction  trans- 
verse to  the  woody  fibres.  From  these,  pieces  of  a  shape  suitable  for 
testing  in  a  cement  testing  machine  were  cut,  in  such  a  manner  that  half 
of  the  pieces  had  he  medullary  rays  running  in  the  direction  in  which 
the  tension  was  applied,  and  half  of  them  in  a  direction  perpendicular  to 
this.  In  each  the  area  subject  to  strain  was  one  square  inch.  The  result 
gives,  of  course,  the  lateral  adhesion  of  the  fibres,  with  and  without  the 
strength  added  by  the  medullary  niys. 
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of  ducts  and  great  size  of  medullary  ray  characteristic  of  this  wood. 
Below  it  is  placed  a  transverse  section  of  Tulip-Poplar  (same  amplifica- 
tion), a  wood  which  splits  as  easily  as  Rne.  In  it  the  abundance  of  ducts 
and  weakness  of  medullary  rays  are  shown.  Plate  IV  gives  the  same 
woods,  with  the  same  amplification  in  tangential  section,  thus  catting  the 
rays  transversely  and  showing  the  contortion  of  the  fibres  ia  Battonwood 
and  their  straightness  in  Tulip- Poplar. 

To  Dr.  J.  T.  Rothrock,  for  his  kind  assistance  and  advice  daring  the 
preparation  of  the  present  article,  the  writer  wishes  to  express  hia  sinoereat 
thanks.  Thanks  are  also  due  to  Mr.  8lmmonds,  of  the  University,  for 
his  careful  preparation  of  the  specimens  tested,  and  to  Messrs.  Riehl^ 
Bros.,  upon  whose  machines  the  work  of  testing  was  performed. 


ExplanatiDn  op  Illustrations. 

The  drawings  were  all  made  by  the  aid  of  the  camera  ludda. 

In  Plate  II  the  amplification  is  75  diameters. 

In  Plate  I,  III  and  IV  the  amplification  is  125  diameters. 

Plate  I,  a,  Ulmua  racemosa,    (Good.) 
bf  Ulmus  racemoBa,    (Bad. ) 

Plate  II,  a,  Pinu%  (sp.  X) 

6,  AhieB  Canaden9i$. 
c,  Pinus  Strobus. 

6,  Liriodendron  Tulipifera,  j 

Plate  IV,  a,  Platanus  occidentalism       )  ^ 

h.  Liriodendron  Tulipifera.     Tangentml  sections 


Plate  III,  a.  Plaianus  occidentalia,       ,  ^ 

Transverse  sections. 


In  all  the  illustrations  the  following  lettering  is  used  : 

Tri?i-Woody  Fibre. 

D— Duct. 

if  12— Medullary  Ray. 
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Staled  Meelin'j,  Jnntiary  ^,  13S4. 
Present,  7  members. 
President,  Mr,  Fralky,  in  the  Chair. 
lionations   for  the   Library   were    received   from   Captain 
C  Temple,  Allahabad;    MM.  AugUKt  Berger  and  Fried, 
~«3issel,  Ulm ;  Prof,  Paul  Albrecht,  BruaseU;  the  Geological 
^* «rmnercial  Sot^iety,  Bordeaux;;  the  Geographical  Society  and 
Luciano  Conleira,  of  Lisbon;  the  RL'vi,«a  Euskara  ;  Revue 
^^litique:  Mr,   H.   M.  Stanley;  Mr.   W.  Marriott:  Mr.  John 
^*-  anpden  ;    London  Nature ;    Meteorological   Society  ;  Royal 
^tranomical  Society,  Victoria  Institute  ;  Kew  Observatory  ; 
-^-^al  Geological  Society  of  Cornwall;  Mr.  F.  B.  Hough,  of 
^*3«)rd,  New  Hampshire;  the  Essex  Institute;  B.  N.  U.S.; 
*-  ■^nce  Record ;   Meteorological  Observatory  at  New  York  ; 
*-  ^iladelphia  Library  Company,  Franklin  Institute,  Mr,  Henry 
-  ~*-  Hips,  Jr.,  United  States  Fish  Commission  and  United  States 
^^"^^j*''^""^  Museum. 
~-^^iie  death  of  Sven  Nillaon,  at  Lund,  Novembar  30,  188S 
^^^^^d  96  years,  8  month,?,  22  days,  was  announced. 

^tl"^he  death  of  General  Thomas  Leiper  Kane,  at  Philadelphia, 
~^^=-^mber  26,  ISS^i,  aged  61  years,  11  months,  was  announced 

31r,  J,  S.  Price. 

'^""^he  death  of  General  Andrew  A.  Humphreys,  at  Washing. 

■  -^     December  27,  1883,  aged  73  years,  was  announced  by  Mr, 

-^B  ey,  who  wa?,  on  motion,  authorized  to  select  members  of 

Society  to  prepare  notices  of  Geueral  Kane  and  General 

nphreys. 

Z.T.  Lasley  offered  to  the  inspection  of  the  menibers  a  photo- 

*hic  print  of  one  of  Mr.  George  Simpson's  beautiful  draw- 

of  Mr.  Man?(field's  cannel  coal  shale  specimens,  on  which 

exhibited    a   nearly   perfect   specimen   of  Dolichoptenu 

fJ^  _:^^  ~  -^"^sfieldi  C.  E.  Hall  (see  Proceedings  American    Philosophi- 

f  -^^^SocietT,  Volume  XVI,  page  621, 1877),  lying  across  a  mass 

j^JT"  ^      '^^^^ Token  ferns  and  stems,  Pecopteris,  Neuropteris,  Annularia, 

"^  °^  *■  dlaria,  Soi.    Twenty-five  figures  of  Eurypterids,  in  whole  or 

^J^«irt,  with  enlargements  of  scales,  &c.,  will  be  published  by 

'^     i5eoond  Geographical  Survey,  with  the  three  plates  of  mmi- 

foruiH  rom  Warren  county,  drawn  and  described  by  Mr.  C. 

:her. 
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He  exhibitei  also  a  quartz  pebble^  with  coal  adhering  to 
its  sides,  about  the  size  of  a  goose  e^g,  found  in  the  floor  of  Mr. 
Mansfield's  Ca)in**l  C'kiI  b^i'L  at  his  mines  near  Cannelton,  in 
Beaver  eouuty,  Peniisvlvania.  Four  such  had  been  found  at 
difterent  times  in  the  progress  of  mining  this  bed.  Similar 
tinds  have  been  mnde  in  other  coal  iields  in  America  and 
in  Euro|)e.  One  very  large  rock  of  limestone  in  the  body  of 
a  coal  bjd  in  Fayette  county,  Pennsylvania,  was  reported  bj 
Prof.  J.  J.  SteveiLsou.  Such  events  could  only  have  taken 
place  beneath  very  slowly  running  water  bearing  along  upland 
trees  with  stones  attached  to  their  root^,  and  dropping  these 
stones  one  by  one  into  the  marsh  vegetation  through  which 
the  water  moved. 

Mr.  Lesley  communicated  a  note,  or  sugge-^tion,  in  mytho- 
logical studies,  respecting  the  original  meaning  of  the  animal 
ideograph  of  the  god  Set. 

Dr.  Brinton,  Mr.  Phillips  and  Mr.  Tjcslcy  were  appointed  a 
Committee  to  examine  the  Mexican  manuscript«  belonging  to 
the  Society,  now  on  deposit  with  the  Academy  of  Natural 
Sciences  of  Philadelphia,  to  report  on  the  propriety  of  prepar- 
ing any  of  them  for  publication,  and  with  power  to  reclaim  the 
same. 

Mr.  Lesley  was  nominated  Librarian. 

The  Report  of  the  Judges  of  the  Annual  Election  was  read, 
by  which  the  following  ollicers  were  declared  duly  elected  for 
the  ensuing  year,  J>5s4:: 

Pri'siihmt^ 

Frederick  Fralev. 

ft' 

Vice-  Pres  idtn  ts^ 
YA\  K.  Price,  E.  Otis  Kendall,  Pliny  E.  Chase. 

S'tcretitrii'.s^ 
Geo.    F.    B.irktT,    Diuiicl   (>.    Brinton,   Henry    Phillips,    Jr., 

J.  P.  Lolev. 

• 

C't n n sc Il'j rs  ft > r  Ui re.e  J/ca rs , 
Daniel  <l.  (loohviu,  W.  S.  W.  Ruschenhcrger,  Henry  Winsor, 

\Vm.  A.  Iniiham. 

Cjv'.y.  II.  ll.)rii.  (.'!]arl»'>  Jv  Ames,  Philijj  H.  Law. 

rl.  Scr:j«Miir  Price. 
Au'l  tin.'  nh'OiiiiL'"  \v:i>  :i'li'.)iii"ned. 


lie  atljuilgcd  by  tlicni  to  the  author  of  the  best  discovery,  or  most  useful  in- 
vention, rehiting  to  Navigation,  Astronomy,  or  Natural  Philosophy  (mere 
natural  history  only  excepted);  and  the  Society  having  accepted  of  the 
above  donation,  they  hereby  publisli  the  conditions,  prescribed  by  the 
donor  and  agreed  to  by  the  Society,  upon  wliicli  the  said  annual  premiums 
will  be  awarded. 

CONDlTlONb  OK  THE  MAGELLANIC  TllEMIUM. 

1.  The  candidate  shall  send  his  discovery,  inventi(m  or  impn)vemeut, 
addressed  to  the  President,  or  one  of  the  Vice-Presidents  of  the  Society, 
free  of  postage  or  otlier  charges ;  and  shall  distins;uish  his  performance  by 
iMime  motto,  device  or  other  signature,  at  his  pleasure.  Together  with  his 
discovery,  invention,  or  improvement,  he  shall  also  send  a  sealed  letter 
<M>ntaining  the  same  motto,  device  or  signature,  and  subscribed  with  the 
real  name  and  place  of  residence  of  the  autlior. 

2.  Persons  of  any  nation,  sect  or  denomination  whatever,  shall  be  ad- 
mitted as  Cikndidatcs  for  this  premium. 

3.  No  discovery,  invention  or  improvement  shall  be  entitled  to  this  pro- 
miuni,  wliich  hath  been  already  published,  or  for  which  the  author  liatli 
been  publicly  rewarded  elsewliere. 

4.  The  candidate  sliall  communicate  his  discovery,  invention  or  improve- 
ment, either  in  the  English,  French,  German,  or  Latin  language. 

5.  AH  such  communications  shall  be  publicly  read  or  exhibited  to  the 
Society  at  some  stated  meeting,  not  less  tlian  one  month  previous  to  tlie 
day  of  adjudication,  and  shall  at  all  times  be  open  to  the  inspection  of  sucli 
uicinbors  as  shall  desire  it.  But  no  member  shall  carry  home  with  him  tlie 
communication,  description,  or  model,  except  the  otHcer  to  wliom  it  sliall 
be  entrusted  ;  nor  shall  such  otlicer  part  with  the  same  out  of  his  custody, 
without  a  special  order  of  tlie  Society  for  that  purpose. 

6.  The  Society,  Iiaving  previously  referred  the  several  communication << 
from  candidates  for  the  premium,  then  depending,  to  the  consideration  of 
the  twelve  Councillors  and  otlier  ofllcers  of  the  Society,  and  having  re- 
ceived the  report  thereon,  shall,  atone  of  their  stated  meetings  in  the  montli 
of  December,  annually,  after  the  expiration  of  this  current  year  (of  the 
time  and  place,  together  with  the  particular  occasion  of  which  meeting  duo 
notice  shall  be  previously  given  by  public  advertisement)  proceed  to  final 
adjudication  of  the  said  premium  ;  and,  af^er  due  consideration  had,  a  vote 
shall  first  be  taken  on  this  question,  viz.:  Whether  any  of  the  c(mimunica- 
tions  then  under  inspection  be  worthy  of  the  proposed  premium?  If  this 
question  be  determined  in  the  negative,  the  whole  business  shall  be  de- 
ferred till  another  year  ;  but  if  in  the  affirmative,  the  Society  shall  proceed 
to  determine  by  ballot,  given  by  the  members  at  large,  the  discovery,  in  - 
vention  or  improvement  most  useful  and  worthy  ;  and  that  discovery,  in 
vention  or  improvement  which  shall  be  found  to  have  a  majority  of  con- 
curring votes  in  its  favor  shall  be  successful ;  and  then,  and  not  till  then. 
the  sealed  letter  accompanying  the  crowned  performance  shall  be  opened. 
and  the  name  of  the  author  announced  as  the  person  entitled  to  the  said 
premium. 

7.  No  member  of  the  Society  who  is  a  candidate  for  the  ])reminm  then 
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CHAPTER  XII. 


OP  THE   MAGELLANIC   FUKD. 


Sfxtion  1.  Jolin  Hyacinth  dc  Magellan,  in  London,  having  in  the  year 
1780  ofTerod  to  the  iSocioty,  as  a  donation,  the  sum  of  two  hundred  guineas, 
to  bo  hy  them  vested  in  a  secure  and  permanent  fund,  to  the  end  that  the 
interest  arlsin*;  tlierefrom  should  he  annually  disi>osed  of  in  premiums,  to 
be  adjudged  by  them  to  the  author  of  the  best  discovery,  or  most  useful 
invention,  relating  to  Navigation,  Astronomy,  or  Natural  Philosophy 
(nn?re  natural  history  only  excepted)  ;  and  the  Society  having  accepted 
of  th(^  above  donation,  th(^y  hereby  publish  the  C(mditioD8,  prescribed  hy 
the  donor  and  agreed  to  by  the  Society,  upon  which  the  said  annual  pre- 
miums will  be  awarded. 

C<)M)IT1(».NS   OF   TUB   MAOELLANIC   TREMIUM. 

1.  The  candidate?  shall  send  his  discovery,  invention  or  impn'Jvemeni. 
addressed  to  the  I'resident,  or  one  of  the  Vice-Presidents  of  the  8o<iety. 
free  of  postage  or  other  charges;  and  shall  distinguish  his  performance 
b\'  some  motto,  device  or  other  signature,  at  his  pleasure.  Together  with 
his  discovery,  invention,  or  improvement,  he  shall  also  send  a  sealed  letter 
containing  the  same  motto,  device  or  signature,  and  subscribed  with  the 
real  name  and  place  of  residence  of  the  author. 

2.  Persons  of  any  nation,  sect  or  denomination  whatever,  shall  be  ad- 
mitted as  candidates  for  this  premium. 

:».  Xo  discovery,  invention  or  improvement  shall  be  entitled  to  this  pre- 
mium, which  hath  been  already  published,  or  for  which  the  author  hath 
been  j)ublicly  rewarded  elsewhere. 

4.  The  candidate  shall  (communicate  his  discovery,  invention  or  iniprY>Te- 
ment,  either  in  the  English,  French,  German,  or  Latin  language. 
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18SI.1  ^*  [BrlntoD. 

Introduction. 

§  I.  The  Cakchiquel  Nation. 

The  Cakchiquel  language  was,  and  continues  to  be,  spoken  by  the  na- 
tives in  the  vicinity  of  the  city  of  Guatemala.  It  is  a  dialect  of  the  Maya 
group  of  languages,  and  is  very  closely  related  to  the  Kiche  and  Tzutuhil 
duilects,  and  more  remotely  to  the  Chorti,  Mam,  Pokomam.  Ixil,  Pokon- 
chi  and  Kekchi,  all  yet  extant  in  that  part  of  Central  America. 

At  the  time  of  the  Conquest,  the  Cakchiquels  were  divided  into  two 
States  under  the  senior  and  junior  bninchos  of  the  same  reigning  house. 
The  capital  of  the  elder  branch  was  called  Pitinfimit,  The  City,  par  ex- 
ceUenu,  or  Iximche^  the  name  of  a  tree,  a  species  of  Brosimium,  fam.  Arto- 
carpeacem,   but  it  received  from  tlie  Aztec  invaders  the  name    Tecpan 
Guatemala,  The  Royal  House  of  Guatemala,  by  which  it  is  usually  en- 
tered on  modern  maps.     The  Junior  branch  had  its  seat  at  Z0I0I&,  sit- 
uate   on   a   lofty  summit   north    of    Lake    Atitlan,    a  site   called    by 
the  Aztecs,  Tecpan  Atitlan,  the  Royal  House  of  Atitlan.*    The  whole  of 
this  district  is  elevated,  and  the  climate  temperate ;  but  there  were  also  a 
few  Cakchiquel  colonies  in  the  hot  lands  near  the  Pacific  Coast,  as  at  Patu- 
lul.  Cozumelguapam  (celebrated  for  the  inscribed  slabs  lately  discovered 
there)  and  other  places.     Here  they  were  in  immediate  contact  with  the 
Pipiles,  of  Aztec  des^nt,.  and  speaking  a  slightly  corrupted  Nahuatl 
dialect. 

As  the  city  of  Guatemala  was  founded  in  the  midst  of  a  Cakchi(iuel- 
apeaking  population,  this  language  early  attracted  the  attention  of  the 
missionaries.  The  first  bishop,  Francisco  Marroquin,  appointed  to  the  See 
in  1534,  was  himself  an  earnest  student  of  the  tongue,  and  secured  the 
publication  of  a  doctrinal  work  in  it.  When  in  1678  the  University  of 
Guatemala  was  formally  founded,  a  chair  of  the  Cakchiquel  language  was 
created,  the  first  occupant  of  which  was  Fr.  Jos6  Senoyo,  a  Dominican. 
In  1743  Guatemala  was  raised  to  the  dignity  of  an  Archbishopric,  and 
thereafter  it  was  customary  to  call  the  Cakchiquel  "the  metropolitan 
tongue,"  la  lengua  metropolitana,  or  la  lengua  Ouateinalteca.  It  was  regu- 
larly taught  in  the  University  until  the  dissolution  of  the  political  depend- 
ence of  Guatemala  on  the  Spanish  Crown  (1822),  since  which  event,  I  be- 

*For  the  ftill  explanation  of  these  and  other  Nuhuatl  names  found  in  Ouate- 
malBy  see  Bnsohmann,  Utber  die  Aztektsehen  Orlsnamenf  g  VIII. 
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lieve,  no  Professor  of  Cakchiquel  has  been  appointed,  and  no  sjBtemaSic 
instruction  given  in  the  tongue. 

The  meaning  of  the  name  Cakchiquel  is  obscure.  A  passage  In  Hernia 
gives  it  the  translation,  "eagle/*  with  the  explanation  that  It  was  the 
name  of  the  site  on  which  the  city  of  Guatemala  was  founded,  and  wu 
derived  from  the  custom  of  the  war  chief  of  that  nation  carrying  an  ea^ 
as  a  banner.*  The  dictionaries,  however,  do  not  support  thia  deriTatkm. 
Evidently  Herrera's  informant  took  the  name  from  eaJUx,  the  ara  or  gna- 
camaya,  Trogon  splendens,  a  bird  of  beauti(\il  plumage,  held  sacred  bj 
most  of  the  Central  American  tribes.    But  the  derivation  is  too  violenL 

The  root  eak  means  "red,"  or  more  correctly,  something  red ;  ehi^  b 
mouth,  literally  and  metaphorically,  hence  speech,  language,  dialect ;  and 
in  such  proper  names  as  Pokonchi,  Kakchi,  etc.,  it  apparently  has  thb  laU 
ter  signification,  as  the  dictionaries  translate  Cakekiquslehi  by  "  the  Oak* 
chiquel  language."  The  last  syllable  quel,  has  been  transhtted  "atone," 
though  I  do  not  find  this  form  in  the  dictionaries,  but  only  the  allied oiie% 
qucU,  a  term  applied  to  all  precious  and  supposed  medicinal  or  saerad 
stones,  such  as  were  used  for  amulets,  and  qeiey,  brick,  a  connection 
strengthened  by  the  adoption  by  some  writers  of  the  form  OakekiqtH 
Dr.  Berendt  suggested  that  the  three  syllables  could  thus  be  Ikirly  trans- 
lated, "The  Red  Mouth  of  the  Rock,"  or  mountain  ;  the  reference  being 
to  the  active  volcanoes  whose  fiery  outbursts  have  so  often  desolated  that 
region,  and  which  we  know  were  regarded  and  worshiped  with  aapeisti- 
tious  veneration. 

The  natives,  however,  derived  their  name  from  a  mythical  tree,  the  eotoi 
ehee,  or  red  tree,  which  they  brought  with  them  from  Tullan,  their  an- 
cient home  beyond  the  sea.  This  is  expressed  in  the  following  aentence 
from  the  Annals  of  Xahila  : 

"  Xa  ka  hun  chi  caka  chee  ka  qhamey  ok  xoh  pe  xl  qo  ka  qama  pe  cha 
chi  Tullan,  quereqa  ka  binaam  vi  Cakchiquel  vinak." 

The  Oakaehee  is  now  the  name  of  one  of  the  dye  woods  which  grow  in 
Guatemala. 

I  have  said  the  language  was  called  Cakchiqitelehi,  and  they  apoke  ot 

***Laciu(la<l  de  Santiago  de  Quatomala,  culo  Rltlollamd  Caohequll,  qiietlf 
niflcA  AgiiilR,  porque  el  General  de  esta  Naclon.quando  salla  k  la  Guerra^ll^Ta- 
ba  un  Agulla  por  Penacho,  etc."  Herrera,  Descripcion  de  Uu  Indiaa  OtHdet^Mf^ 
Cap.  XII. 

t  The  anonymoui  dictionary  of  the  Cakchiquel,  lately  In  the  poneasloa  Of  Mr. 
E.  G.  Squier.  uiually  gives  thli  form. 
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themselves  as  aheakehiqueU,  but  generally  by  the  simpler  term  OakM- 

n.  Eiatory  of  t?ie  Present  Work. 

The  present  Grammar  of  the  Oakchiquel  is  the  translation  of  a  portion 
of  a  Spanish  manuscript  presented  to  the  Iiibrary  of  the  American  PhUo* 
«ophical  Society  in  1986,  by  Sefior  Mariano  Gkilvez,  then  (Governor  of 
Guatemala,  and  obtained,  it  would  appear,  fh>m  the  library  of  one  of  the 
religious  houses.  I  have  described  this  MS.  in  a  previous  publication,  and 
will  transcribe  what  I  have  there  written  : 

"The  next  work  is  a  small  quarto  of  109  leaves.  Unfortunately,  the  first 
leaf  with  the  general  title  is  missing.  The  top  of  the  second  leaf  com- 
mences in  the  midst  of  a  sentence  in  a  Doetrina  OhrisUana  in  Oakchiquel. 
This  covers  ten  leaves,  and  is  followed  by  two  leaves  of '  Preguntas  de  la 
Doctrina,'  all  in  Oakchiquel.  Next  comes  a  '  Confessionario  breve  en 
lengua  Oakchiquel.'  The  Spanish  translation  of  each  question  and  answer 
is  also  given. 

"After  the  Oonfessionario  are  three  leaves,  unnumbered  and  blank,  ex- 
cept that  on  the  recto  of  the  second  is  a  Latin  Prayer  to  the  Virgin,  diffl* 
colt  to  decipher. 

"  On  the  recto  of  the  next  leaf  is  the  following : 

"  'Arte  \\dela  lengua  cak  \\  chiqueV 

"It  is  written  in  a  clear  small  hand,  covers  fifty-four  pages,  with  an 
«Teiage  of  thirty  lines  to  the  page,  sometimes  with  one  column,  some* 
times  with  two,  and  closes  with  the  colophon  : 

" '  Martes  &  24  de  Junio  de  1602  afios  dia  del  Nacimiento  de  S.  Juan 
B^ptista  se  acavo  el  traslado  de  ora<;iones  y  Arte  en  Eakchiquel.' 

"From  the  close  of  this  to  the  96th  leaf  there  is  another  series  of  doc- 
trinal questions  in  Oakchiquel. 

"Then  follows  another  'Oonfessionario  breve  en  lengua  castellana  y 
cakchiqnel/  12  pages  in  length,  differing  considerably  from  the  previous 
one.  The  rest  of  the  volume  is  taken  up  with  '  Platicas, '  short  discourses 
on  religious  subjects.  *  *  The  characters  of  Parra  are  employed  in  all 
the  divisions  of  the  book,  and  the  writing  is  generally  quite  legible. 

"  There  is  no  Idnt  throughout  where  the  original  was  written  nor  by 
whom.    *    •    *    The  linguistic  value  of  the  ^We  is  considerable."* 
Aa  no  part  of  the  collection  presented  to  the  Society  by  President 

'  ^A  JTeUee  ef  9om$  Mamuacripia  in  Oentral  American  LanffuageM,  by  Daniel  O. 
BrlntODt  AmmiocKn  JomruU  cfSoienee  <tnd  Arts,  March,  1889. 
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Galvez.  has  cvor  been  published,  it  was  reBolved  at  a  meeting  toward  the 
close  of  1883  to  have  this  short  grammar  translated  and  printed,  and  the 
task  was  referred  to  me. 

A  close  examination  of  the  MS.  showed  that  the  copyist  had  not  been 
always  accurate,  sometimes  failing  in  a  consistent  orthography,  and  once 
or  twice  having  manifestly  neglected  the  observance  of  the  proper  order  of 
the  original.  Where  there  was  no  doubt  about  such  negligence,  it  has 
been  corrected  in  the  translation  ;  but  elsewhere  the  original  haa  been 
adhered  to,  even  when  another  disposition  of  the  subject  seemed  prefer- 
able to  the  translator. 

Fortunately,  the  exhibition  of  the  language  could  be  rendered  more  sat- 
isfactory by  the  aid  of  two  manuscript  grammars  in  my  own  library.  One 
of  these  is  that  of  Fray  Benito  de  Villacanas,  a  Dominican  who  died  at 
the  Convent  of  Guatemala  in  1610,  at  the  age  of  78  years,  and  who  for 
more  than  thirty  years  had  been  a  missionary  among  the  Cakchiquels.  His- 
knowledge  of  the  language,  therefore,  dated  back  to  the  first  century  of 
the  Conquest,  and  his  works  represent  it  in  its  primitive  form .  The  second 
Grammar  is  by  Fray  Estevan  Torrcsano,  and  was  written  shortly  after  the 
publication  in  1753  of  the  Cakchiquel  Grammar  of  P.  Ildefonso  Joseph 
Florcs,  and  with  the  especial  object  of  improving  and  correcting  that  on- 
necessarily  complicated  and  ill-arranged  book.  Torresano's  is,  I  believe, 
the  latest  grammar  of  the  Cakchiquel  which  has  been  composed,  as  tliat 
of  Villacanas  is  the  earliest  now  in  existence,  and  they  therefore  offered 
particularly  useful  aids  in  this  undertaking. 

All  these  grammars  take  as  their  plan  that  of  the  Latin  or  Spanish  lan- 
guages, and  apply  it  to  this  American  dialect.  To  scientific  linguists  it  is 
needless  to  say  that  this  method  is  quite  erroneous,  and  tliat  it  foroes 
American  tongues  into  a  form  wholly  uncongenial  to  their  spirit.  But  it 
would  have  been  impossible  to  have  adopted  any  better  system,  and  at  the 
same  time  to  have  maintained  the  semblance  of  a  translation.  Therefore, 
I  have  confined  myself  to  an  obedience  of  the  plan  chosen  by  the  authors 
I  had  to  follow,  trusting  that  the  material  furnished  for  the  study  of  the 
language  will  be  sufhcient  to  allow  the  linguist  to  complete  a  scheme  of 
its  organization  and  to  arrange  its  elements  in  accordance  with  the  de- 
mands of  modern  science. 

III.  Literature  of  the  Cakchiquel  Language* 

The  Maya  group  of  languages,  of  which,  as  I  have  said,  the  Cakchiquel 
is  a  member,  has  several  points  of  peculiar  interest    It  was  the  lingulstie 
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expression  of  one  of  the  most  cultivated  indigenous  races  on  the  continent ; 
it  was,  and  still  is,  maintained  with  a  singular  tenacity  ;  it  is  largely 
composed  of  monosyllabic  or  dissyllabic  roots  ;  and  its  gnimmatical  con- 
Btraction  presents  a  marked  contrast  to  that  of  its  near  neighbor,  the  Na- 
hnatl  (Aztec),  and  still  greater  to  the  native  tongues  of  the  United  States 
mrith  which  we  are  most  familiar,  the  Algonkin,  Irociuois,  Dakota,  Musko- 
ki,  Cherokee,  etc.,  by  its  very  much  more  pronounced  analytic  tendency. 
The  latter  trait  prevails  through  all  its  dialects,  though  more  obviously  in 
some  than  in  others.  Especially  for  the  latter  reason  its  examination  is 
important  to  students  of  languages,  as  indicating  the  feeble  development 
of  polysynthesis  in  an  American  tongue. 

Moreover,  the  Cakchiqucl  has  been,  as  I  have  above  intimated,  one  of 
the  moat  thoroughly  studied  of  native  languages.  There  is  a  large  body 
of  theological  literature  extant  in  it,  and  several  semi-historical  works  by 
native  writers.  Very  little  of  this  has  been  printed.  So  far  as  I  know  the 
following  memoranda  show  all  that  has  been  put  to  press. 

1556.  According  to  Remesal,  HiBtorUi  de  Chiapa  y  Guatemala  (Lib. 
Ill,  Cap.  VII),  there  was  printed  at  Mexico  in  this  year  a  Doetrina  Chris- 
tiana, in  "the  Utlateca  language  commonly  called  the  Quiche,"  by  order 
of  the  first  Bishop  of  Guatemala,  Fray  Francisco  Marroquin.  Remesal 
adds,  "al though  the  title  of  the  book  sets  forth  that  the  work  was  accom- 
plished with  the  aid  of  the  friars  Juan  de  Torres,  and  Pedro  de  Santos 
(read,  Betanzos),  of  the  Franciscan  and  Dominican  orders  respectively, 
yet  this  was  owing  to  the  humility  of  the  Bishop,  who  could  readily 
write  in  the  native  tongue  without  their  aid,  but  who  was  anxious  to  have 
the  terms  used  in  the  translation  satisfactory  to  both  orders." 

Although  no  copy  of  this  edition  is  known  to  exist,  I  have  no  doubt 
that  Remesal  was  in  error  when  he  said  that  the  above  work  was  in  the 
Utlateca  or  Eiche  dialect.  Elsewhere  he  himself  says  it  was  in  "the  lan- 
guage of  the  country  "  (2a  Ungua  de  la  tierra),  which,  with  reference  to 
Guatemala,  would  undoubtedly  mean  Cakchiquel.  But  the  most  conclu- 
■ire  evidence  is  the  following  title  from  a  work,  evidently  another  edition 
of  the  above : 

1734  Doetrina  Christiana  en  lengua  GuatemaUeca  :  Ordenada  por  el 
RererendlMimo  Sefior  Don  Frandsoo  Marroquin  primer  Obispo  de  Guate- 
malfly  7  del  CouBCJo  de  su  Magistad,  y  con  parecer  de  los  interpretes  de 
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las  Religiones  del  Se&or  Santo  Domingo  y  S.  Frandioo :  Fnd  Jnui  te 
Torres  y  Frai  Pedro  de  Betanzos. 

Fronting  the  above : 

Christianoil  tzih  pa  Calcchiquel,  qhabal,  rele^n  ahau  Obispo  Frandseo 
Marroqain ;  nabei  Obispo  Cakchiquel,  m  poponel  Empermdor.  Qnl  hu- 
nam  vach  erah  calcchiquel  chi  tianto  Domingo  Santo  Fimndaoo^  Pidn 
Fra!  Juan  de  Torres,  Frai  Pedro  de  BetanQos. 

Colophon : 

En  Guatemala  con  licencia  de  los  Superiores,  por  el  B.  Antonio  VelMOO^ 
1724. 

The  volume  is  small  4to,  82  unnumbered  leaves,  the  flrat  80  in  two  col- 
umns, Spanish  in  the  first,  Cakchiquel  in  the  second.  The  Ist  and  M  leaTV 
contain  a  "Prologo  **  in  two  columns,  Spanish  and  Latin  ;  leaT«a  81  and 
82  contain  a  Declaration  of  Faith,  Act  of  Contrition,  and  a  Prayer,  all  in 
one  column  and  in  Cakchiquel  only. 

The  only  copy  known  of  this  work  is  in  a  private  collection  in  Guate- 
mala, and  the  description  given  above  is  troxn  Dr.  C.  H.  Berendt'a  notei^ 
taken  fVom  the  book  itself.  It  is  not  mentioned  by  any  of  the  UUi* 
ographers.  I  think  the  title  leaves  no  doubt  but  that  it  is  a  reprint  of  the 
Doctrina  referred  to  by  Remesal,  and  that  he  was  in  error  in  speaking  of 
it  as  in  the  Kiche. 

1758.  Arte  de  la  Leiigua  Metro])olitana  del  Reyno  Cakchiquel  6  Ouate- 
malico,  con  un  Panilelo  de  las  Lcnguas  Metropolitanas  de  los  Reynos 
Kich6,  Cakchiquel,  y  Zutuhil,  que  hoy  integran  el  Reyno  de  Guatemala. 
Compuesto  por  el  P.  F.  Ildefonso  Joseph  Flores,  hijo  de  la  Santa  Provin- 
cia  del  Dulcissimo  Nombre  dc  Jesus  de  Guatemala,  de  la  Regular  Obaer- 
vancia  dc  X.  Seraphico  P.  S.  Francisco,  Ez-lector  de  Phylosophia,  Predi- 
cador.  y  Cura  Doctrinero  por  el  real  Patronato  del  Pueblo  de  Santa  Mam 
dc  Jesus.  £n  Guatemala,  por  Sebastian  dc  Arebalo,  afio  de  1758.  Small 
4to,  pp.  387. 

I  take  tho  above  title  from  Squier's  Monograph  of  Authon  ^hohatt  irrtl- 
ten  on  the  Tj'xnguaget  of  Central  America  (Xew  York,  1861).  The  work 
has  now  become  very  scarce,  although  about  half  a  dozen  copies  are  known 
to  be  extant  In  private  hands. 

1S40.  M.  Ternaux-Compans  in  his  Voc*ibulaire8  dis  I^rieipales  Langmm 
du  MeriquCf  publishod  in  the  Xoutellfs  Annates  df$  VoyageM^  Tome  PT. 
printed  about  500  words  of  the  Cakchiquel,  taken  from  an  anonymous 
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MS.  dictionary  in  the  National  Library,  Paris,  and  accommodated  to  the 
French  orthography. 

• 

1867.  Extracts  in  the  original  with  a  French  translation  from  the 
*' Manuscript  Cakchiquel  on  Memorial  de  Tecpan-Atiilan"  in  Brasseur 
de  Bourbourg,  Mtioire  det  Nationt  OivUithi  du  Mexique  et  de  VAmMque* 
<7enirdU  (Paris,  8vo).  Two  pages,  in  two  columns,  French  and  Cakchiquel. 
The  Abh4  frequently  referred  to  this  document  and  considered  it,  with 
reason,  one  of  the  most  important  extant  on  the  pre-Columbian  history  of 
America  as  well  as  for  its  great  linguistic  value.  It  was  the  work  of  a 
native  Cakchiquel  noble,  Francisco  Emantez  Xahila,  who  wrote  most  of 
it  about  1570,  and  after  his  death  it  was  continued  by  a  relative,  Francisco 
Oebuta  Queh. 

1862.  Cartilla  Breve  traducida  en  Lengua  Quiche  y  Cakchiquel  al  pi4 
de  la  Letra  para  el  uso  de  los  Cristianos  Indigenas.  2  pp.  Pp.  VII  and 
vm  of  the  Chrammaire  de  la  Langue  Quiehie,  by  the  Abb4  Brasseur  de 
Bonrbourg  (Paris,  8vo,  1862).  The  orthography  is  brought  into  con- 
formity to  French  types.  The  Abb4  does  not  give  the  origin  of  this  piece. 
The  same  volume  contains  a  comparison  of  the  three  dialects,  Eiche,  Cak* 
chiquel  and  Tzutuhil,  and  a  Vocabulary  of  Roots  common  to  the  three, 
both  derived  from  the  works  of  Father  Francisco  Ximenez. 

With  the  exception  of  a  few  unimportant  vocabularies,  by  Galindo, 
Scherzer,  and  others,  and  the  discussion  of  the  Cakchiquel  in  general 
works  on  language,  such  as  those  of  Hervas,  Pimentel,  Lucien  Adam, 
etc.,  the  above  includes  all  the  printed  material  relating  to  the  tongue 
known  to  me.* 

I  should  not  omit,  however,  to  mention  the  interesting  studies  in  com- 
parative grammar,  which  have  been  made  with  reference  to  it  and  its 
allied  dialects  by  M.  Hyacinthe  de  Charencey.  His  observations  are  based 
on  a  critical  and  conscientious  analysis  of  the  hitherto  accessible  materials, 
and  are  aided  by  an  extensive  acquaintance  with  the  idioms  of  the  Old 
World.  The  articles  he  has  published,  and  which  I  name  in  a  note,  throw 
more  light  on  the  structure  and  relations  of  the  whole  group  of  languages 

•  Blnee  the  at>ov«  was  In  type,  I  have  received  Dr.  OttoStoll's  excellent  mono- 
fprspta,  J^tr  KthnoffrapMe  <Ur  BepuMik  OwUemcUa  {Zurich,  1884),  In  whleh,  pp.  128- 
15fl^  he  gives  a  grammatical  sketch  of  the  modern  Cakchiquel  ai  spoken  In  the 
Ttclnltj  ef  Saa  Joan  Baoatapequez.  He  also  adds  many  words  and  phrases  In 
Clia  toogiM. 

PBOO.  AXBB.  FBUJOB,  800.  XXI.  115.  28.     PRINTED  APRIL  2.  1884. 
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to  which  Uie  Cakcliiquel  belongs,  tlinn  the  prodiiclioti  of  nay  nlherjihllal 
ogist  whose  wrilings  I  have  met.  Those  who  would  use  the  present  glsn 
mar  lo  the  lies  L  nd  van  lAge  should  ftdiuaint  themselves  with  these  eaa&jsc 
M.  de  Charencey.* 

The  following  alphabetic  tist  coDlninB  a  tirler  reference  lo  all  the  wjitei 
and  works  which  have  been  produced  In  Guatemula  iu  or  upon  tliii  longiM 
Alahcox,  Baltasah  db,    Flourished  1000. 

FrunciscAn.    Collected  a  volume  of  sermons  written  in  Cakchiquel  b 
various  members  of  his  order.    In  the  Brasseur  collection. 
Alonzo,  Jdan.     Flourished  about  1350. 

Native  of  Guatemala  (?).    DomluicAD.    Com|>03ed  a  CiUpiiu}  or  Vit 
tionary  of  the  Calcchlquel,  yet  extant. 
AsoKL,  Fr.     Abotit  1700. 

FraDCLBcan.     A  Grammar  and  Dictionary  atlribuied  to  him  were  in 
Brasseur  eollccllon. 
BsTAHZos,  Pedro  de.     1 1570. 

Native  of  Spain.     Franciscan.     Composed  a  Grammar  and  Vocabnii 
of  the  Cakcbiqiiel,  and  prepared,  assisted  by  Juan  de  Torres,  the  DMr 
printed  at  Jleiico  1566,  and  Guaiemala,  1734,  described  above. 
CoRRAi,,  FblipeRpiz.    tl038. 

Native  ot  Guatemala    Prepared  a  Grammar  &nd  Vocubolarj:  of 
Cakcliiquel  for        u  e    f  h    pnesls. 
CoTo,  ToMAS.     Fra       can         i  century. 

Native  of  Gua  a      H         the  author  of  Voeatial/irio  de  (a 

Oalxhiguel  vel  Oi  ui  U  a  '  '  En  que  i«  eontirnta  lodot  lot  moilM 
fratet  tUgantet      a  q  Va  ur<iUa  la  hablan,  folio,  47G  leaves.  S  co 

HSS,  in  the  library  of  the  American  Philosophical  Society.  It  is  compU 
down  to  the  word  vendHilc.  but  the  last  few  leaves  are  miasiog. 

*  ^r  1«<  Colt  phoHtUgurfi  darn  Itt  idlomei  de  la/amltir  Maya-Quieht. 

SUT  U  pnmom  perima"»l  dam  reitdimiea  de  lafamUlt  ifatia-Qulelil. ' 
Sur  letifillinc  de  numli-alloa  fhrt tet peuplttite  (n/aniilCa  JTivft-QufcAt 
Stehtrehet  lur  Ui  nomi  de  nombrca  eardinata  dant  ia  famUia  Uai/a-QiiliA4 
Sur  la  tangiie  dUe  Itame  ou  Zakto-pakip, 

Tbdearelooliiiled  In  tfllanoeidt  PhltoIofflttCite  PaieograpMr.  AmlfUnlttM  j 
It  Oomte  dt  Chartacty,  Paris,  Emed  Loroux,  188^,  exi.'ept  llie  Inlt  two.  wltl<ih  ■ 
later  and  lepuralo  publications.  I  nm  glad  to  add  that  we  may  aspect  abaci 
from  the  lanie  compeLenl  hnnil  a  Ihornuiib  nnalyBle  ot  the  verb  In  Uiti  ll 
gulBlIc  group. 
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Delorado,  Damiak. 

Order  of  Preachers.  Prepared  a  Grammar  and  Dictionary  of  the  Cak- 
chiqa^. 

FifORES,  Ildbfonso  Joseph,    f  1772. 

Native  of  Guatemala.  Franciscan.  Professor  of  Cakchiquel  in  the 
University  of  Guatemala.  Wrote  the  only  published  Grammar  of  the 
tongue,  which  has  already  been  described. 

Guzman,  Pantaleon  db.    Flourished  1700. 

Order  of  Preachers.  Cura  of  Santa  Maria  de  Jesus  Pache.  Wrote  a 
TheMurtu  Verbarum  and  a  Doetrina.  A  copy  of  these  is  in  my  possession. 

HiLLON,  Joan  de. 

Dominican.  "Maestro  gravissimo  y  mui  gran  lengua."  Coto.  His 
^orks  are  not  known. 

Irohdo,  Juan  Fbancisco. 

Native  of  Guatemala.  Franciscan.  Wrote  in  Cakchiquel  an  Bxposicion 
del  Simbolo  de  San  Atanaeio, 

Maldonado,  Francisco.    Flourished  1640. 

This  minorite  fHar  wrote  a  BamiUete,  manual  para  los  Indioe  sobre  la 
Doetrina  Christiana,  and  an  Explication  de  la  Doetrina  Christiana,  copies 
of  both  of  which,  made  in  1748,  are  in  the  library  of  the  American  Philo- 
sophical Bociety,  in  folio.  He  is  frequently  quoted  by  Coto  for  the  purity 
of  his  style. 

MABBOquiN,  Fbanoisco.    tl568. 

Native  of  Spain.  Franciscan.  Bishop  of  Guatemala,  1533  to  1563» 
Was  the  first  to  reduce  to  writing  'the  Eiche  language.  Wrote  a  Cakchi- 
quel Grammar,  and  ordered  the  preparation  of  a  Doetrina  in  that  tongue 
by  the  Brothers  Betanzos  and  Torres.    See  above. 

Hkhdoza,  Juan,    f  1619. 

Native  of  Mexico.  Franciscan.  Wrote  a  Doetrina,  Lives  of  the  Saints^ 
and  Doctrinal  Sermons  in  Cakchiquel. 

ObdoITbz,  Pixeo.    1490-1607  (?). 

Bom  in  Spain.  Franciscan.  Said  to  have  been  the  first  to  reduce  the 
Oakchiquel  to  writing.    Composed  in  it  a  Doetrina  and  a  number  of  ser- 


Pabra»  Fbaboisoo  db.    1 1560. 
Kattve  of  Spain.    Franciscan.    Devised  the  five  peculiar  characters 


of  the  Cakchiquel  alphabet,  aad  compoBed  a   trillDguat  Tocabulary  of 
Eicho,  Cakchiquel  and  Tzutuhll. 

Paz,  Alomzo.    ^  1810. 

Native  of  Gufttemala.  Fmaciacan.  Taught  Cakchiquel  and  wrote  In  tt 
a  work  entitled  Seala  OaU,  frequeiitlj  quoted  by  Coto  ta  an  anthoritj. 

QuxH,  Fbakcisco  Obbttta.    1590. 
k  native  Cakchiquel.  Wrol«  a  continuation  of  the  Annala  of  XaUlB,  q.  r, 

RODHIQCBZ,  JuAIf. 

Native  of  Spain.  Franciscan.  Composed  a  Oromroar  and  Vi>»l>0]»ty 
of  the  Cakchiquel. 

Salcbdo,  Frab  CISCO. 

Native  of  Clilapas.  Franciscan.  Profesaor  of  native  laoguagee  in  tba 
Univoratty  of  Ouatemala.    Wrote  a  Grammar  and  Dictionary  of  the  Cak< 

chiquel. 

8ai,  Abtonio. 

Native  of  Chiapaa.    Fmnciscan.    Wroie  Sermons  In  Cakchiquel  and  aa 
Improved  Grammar  called  Manual  «i  la  Lingua.    Also  Mitnual  para 
Gtuadoi.     His  works  are  often  quoted  by  Colo  as  models  ofalyle. 
SoTOKATOB,  Pedro,    f  IfSl. 

Native  of  Guatemala.  Franciscan.  Wrote  u  Grammar,  VocabuIatT' 
and  Sermons  in  Cakchiquel. 

Torres,  Joan  db.    Flourished  about  1B60, 

Native  of  Spain.    Dominican.    Assisted  by  Vedron  de  Betanzos,  he 
pared,  by  order  of  Bishop  Marroquin.  the  Doelrina  in  Cakchiquel.  subse- 
quently printed. 

TORRESASO,  Ebtbtah.    Flourished  1750. 

Native  of  Guatemala.  Wrote  an  improred  Grammar  of  the  CakGhiquel, 
described  above.   A  copy  is  in  the  national  library  of  France,  and  anothor, 

in  my  collection. 

Vabka,  Frascisoo.    Flourished  1800. 

HatiTe  of  Spain.  Franciscan.  Wrote  a  CaUpino  or  Diclionary  of  Calc> 
dkiquel,  a  copy  of  which,  made  In  lOQO,  by  Fray  Pnnclsco  Qeron,  is  In  tba 
library  of  the  American  Pbliosophical  Society.  Squier  in  his  J/ono^ropJ 
erroneously  gives  his  name  as  Varela.    The  volume  Is  amali  4to,   : 


l«aT«s  in  all,  closely  wril 
eixliitiBl  words. 


;o,  and  gives  the  triLiiBlBtion  i^f  about  4000  Cak- 


Vmco,  Doumoo.    1 1B85. 

3I'«tlro  of  Spain.  Order  of  Preuchera.  Cumpoaed  a  Grammar  and 
'^^c'ldibDltirjr  of  ibe  Cakchiquel,  &nd  in  It  some  aacred  poems,  and  the  cole- 
C»x~^led  TAeolofiia  Indorum.  A  cop;  of  tbe  latter  is  Id  the  library  of  the 
-A^  •anerlcao  Philosophical  Society. 

^'  "*:  xucaSas,  Bbnitu  de.     +  1610. 

XSuive  or  Bpain,     Domlnicaa.    Wrote  a  Grammar  and  Dictionary,  both 
*■-  •iMired,  and  copies  of  both  are  in  my  collection. 

''^^rrxLaoAs,  AnTomo  Prikto  de.  17th  ceaiury. 

^CommUBBry  of  the  Holy  Office.  For  thirty  years  benefietado  of  Matza- 

^^^fc.»Bgo.    Thoronglily  versed  In  Riche.    Wrote  Tratado  lobre  tl  BaiU 
'~*^*  *Huii.     Goto. 

■ — ^^-  niLA,  Fbakcisco  Erdaktkz  Abana.    1 15C?). 

—^^  DBlive  writer.     Comjiosed  the  Annals  of  hia  nation,  the  so-called  Jft- 

'  ■  Jiiil  de  Teepau-Atitlan.     Copy  lo  the  Brasaeur  collection  and  another  in 
*■«  we. 
—^^  :SiEiiKS.  Prahoisuo.     PlonriBlied  1710. 

^^^^itire  of  SpalD.  Dominican.  Wrote  a  Catechism  and  Confesslonarlo 
'  '^Takchiqnel,  and  a  Comparatlre  Orammar  ot  the  three  dialects,  printed 
^^~        Btaaseur  de  Bourbourg.    See  above. 

-*"o  the  above  should  be  added  vsrioiis  anonymous  productions  and 

"^--^■^e  whose  authors  are  unknown.  Among  lite  last  mentioned  Is  llie 
■^--^Trk  now  printed,  to  the  authorship  of  which  I  have  obtained  no  clue. 

^^~  D  the  National  Library  at  Paris  there  Is  a  flne  4to  MS.,  of  202  pp.,  in 
^~'-  •schiquel,  dated  1553,  said  lo  be  a  translation  of  the  Pcnlateuch  (T). 
^'~^'-  ^t  library  also  possesses  an  anonymous  Vocahtilario  en  lengva  Oiutd- 
^*"^fc-<i  y  OualenuilteAa,  a  recent  copy  of  a  much  older  work. 

-^t_     have  in  my  library  a  CitUnd-irio  de  lat  Jiidioi  de   OuiiUmala,  1860,  In 
^^^••chlquei,  a  copy  of  an  original   in  the  city  ol  Guatemala,  and  I  have 
».rd  of  other  written  calendars  in  various  parts  of  that  country. 

%  IV.  Ftumology  iff  the  Cakehigvel 
"^e  Bpanlsb  mluionarieB  complained  of  the  idioma  of  Guatemala  as  ex- 
■iTslj  rough  and  guttural,  con  atperitima  prommciacion  gutural,  as  the 


Br!  n  ton.] 


trtn 


(It  employed  ; 
iutroduced.  but  with  souads    dllTering  from  the 


hi*ioi*ian  Juarros  says."    Nor  do  iliey  seem  lo  inipreM  recent  trarolen 
oiiier  nations  more  agreeably.    One  of  ibe  latest  of  these,  oii  EDglishm*' 
writes  :  "  Wbcn  an  Indlnn  speaks,  it  Is  always  in  a  liigh,  unmusical  (oo^ 
llie  language  is  hideous,  and  sounds  like  a  person  speaking  without  u^ 
roof  lo  hia  mouth,  "f 

In  the  pregent  work,  as  in  most  that  bnve  been  written  in  or  upon  tbeCsk* 
chiqiiol,  the  pbouctic  basis  is  the  Spanish  alphabet.  Of  that  alphabet  tht 
following  letters  are  used  with  their  S]>anish  values,  a.  b,  c.  q.  e,  i,  1.  m,  n, 
o,  p,  q.  r,  t.  y,  z. 

The  following  an 

d.  f.  g.j.  8,  It,  fi, 

The  following  o 
Spanish  : 

A.  This  Is  alwnys  a  decided  rough  breathing  or  forcible  expiration,  IHta 
the  Spanish  j,  or  the  strong  English  b  ;  except  when  it  followa  C  or  q  when 
it  l9  pronounced  ue  in  Ibo  Spanish  c/i'f.  che,  &c. 

k.  This  baa  never  the  sound  of  c,  but  is  a  rough  palalni,  Ibe  mouth  belnK 
opened,  and  tbe  tongue  placed  midway,  between  the  upper  and  lot 
walls  of  Ibo  oral  cavily.  while  tlie  sound  is  forcibly  expelled. 

B.  This  letter  whether  as  a  consonanl  (t)  or  a  vowel  (u)  is  pmnouiM 
separately,  except  when  it  is  doubled  as  In  vuk  (uuh).  book  ot  paper,  wt 
the  double  vowel  is  very  closely  akin  to  the  EnE'iBh  w.  The  Spanislt 
writers  are  by  no  means  consistent  In  their  orthogmpliy  of  (he  Cakclilqu^ 
Id  distinguishing  the  vowel  t  and  tbe  consonant  e. 

X.  In  Cakcliiquel  and  its  associated  dialecis,  this  latter  represents  ttu 
sound  of  ih  in  the  English  words  she,  iJiove,  etc.  It  la  of  very  thtquanl 
occurrence  in  all  of  them. 

Besides  the  above,  there  are  fivo  sounds  occurring  in  tlic  Cakchiquet 
Eicho  and  Tvtulitbil,  for  which  five  special  characters  were  invented  at 
rather  adopted  by  the  early  missionary  Francisco  ^c  la  Pom,  wfao  diw 
in  Quatemala  in  1000.     They  are  the  following: 


6'  ^'3  ^   S    % 


•  HH»dilt,"'ri)"ecoBBoloiirouQQclarcon  nins  A  meDosruiiruilaa  i>alabr»Bin 
dan  de  algnlBcndo."  Compcn<lio  ile  la  HUtarta  de  la  Ciuilad  Ac  Ovattmala.  t 
el  re.  Don  Domingo  Juarros,  Tomo  11.  p.  3S  (Id  ed.  GUHtemala,  I8ST). 

t  Aermi  Cmirat  Amntra.  By  J.  W.  Boddam-WbethKin.  p.  3M  (tendon,  m 
The  particular  illulect  he  itrt^rs  lo  la  lliu  Kekcbl  of  Cuban  tn  Vera  pal. 
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The  origin  and  phonetic  value  of  these  are  as  follows : 

This  is  called  the  trestllo,  from  its  shape,  it  being  an  old  form  ot 
^  the  figure  three,  reversed,  thus,  g.  It  is  the  only  true  guttural  in 
^  the  language  being  pronounced  forcibly  from  the  throat,  with  a 
trilling  sound  (castaneteando). 

From  its  shape  this  is  called  the  cuatrUlo,  Parra  having  adopted  for 
A  it  an  old  form  of  the  figure  4.  It  is  a  trilled  palatal  between  a  hard 
^     c  and  k. 

The  name  applied  to  this  is  the  cuairillo  con  coma,  or  the  4  with  a 
^S^  comma.    It  is  pronounced  somewhat  like  the  c  with  the  cedilla,  q, 
only  more  quickly  and  with  greater  force — ds  ordz. 

This  resembles  the  "4  with  a  comma,"  but  is  descibed  as  softer, 
V     the  tongue  being  brought  into  contact  with  the  teeth. 

A  compound  sound  produced  by  combining  the  quatrillo  with 
a  forcible  aspirate  is  represented  by  this  sign. 


^ 


Naturally,  no  description  in  words  can  convey  any  correct  notion  oi 
these  sounds.  To  learn  them,  one  must  hear  them  spoken  by  those  to  the 
manner  bom. 

Unfortunately,  there  is  no  uniformity  about  the  use  of  Parra's  signs 
among  the  writers  in  Cakchiquel.  Of  the  considerable  number  ol 
Cakchiquel  MSS.  I  have  examined,  I  find  scarcely  two  alike  in  this 
respect  Most  of  them  use  the  treaillo  and  the  cuatrillo  ;  some  discard  all 
of  them :  and  but  few  fully  carry  out  the  scheme  he  suggested.  The 
writers  differed  in  nicety  of  ear,  and  the  same  word  occurs  written  in  more 
than  one  way. 

In  the  printed  works  no  special  type  has  been  obtained  to  imitate  these 
characters.  I  have  some  recent  publications  from  Guatemala  in  the  Elche 
dialect  where  the  figure  three  reversed,  g,  and  the  figure  4,  are  employed 
in  the  type  to  represent  the  tresillo  and  cuatrillo.*  Brasseur  used  a  g,  and 
hitroduced  hyphens  and  apostrophes  in  his  editions  of  Kichc  writings,  but 
these  were  all  foreign  to  his  original  manuscripts,  and  cannot  therefore  be 
approred  by  exact  scholarship. 

I  think  there  are  sound  objections  to  using  Arabic  numerals  to  express 

*  I  refer  to  some  songs,  etc.,  In  Klche,  published  in  EU  Federal  Indiano,  Quin- 
cenario  dt  anHguedadeM  hUtdrieoM,  eottumbret  indigenat  i  jtneralidadet,  published 
at  Totonleapam,  18SS,  by  the  eminent  Guatemalan  linguist  and  antiquary, 
Scftor  Don  Ifanael  O.  Elgaeta. 
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phonetic  elements  (though  I  am  aware  it  has  obtained  in  books  printed  in 
Iroquois),  and  I  agree  with  those  who  advocate  employing  imlher  the 
European  alphabets  with  diacritical  marks.    In  the  present  woric,  there- 
fore, I  have  concluded  to  adopt  for  the  tresillo  the  somewhat  similar  Gieek 
sigma  S;  and  for  the  cuatrilio  the  fhll -faced  q,  this  having,  indeed,  tlie 
authority  of  Yarea  in  his  Oalepino  and  also  of  the  native  writers,  ZshUa 
and  Queh,  who  use  a  modification  of  this  letter  for  the  coatrillo  of  Fam. 
The  6uatriUo  on  coma  is  then  readily  represented  by  a  fall-fkoed  q,  with 
a  comma,  and  thus  the  necessary  phonetic  distinctions  are  obserreil 
without  going  beyond  the  resources  of  an  ordinary  printing  offlcsb  sad 
without  presenting  to  the  reader  figures  or  signs  which  he  cannot  possibly 
connect  with  any  sounds  whatever.* 

*  On  the  general  subject  of  the  phonology  of  the  dialeott  ander  oonaidentlos^ 
the  student  will  And  the  best  information  in  Dr.  C.  H.  Berendi's  9imKf,  Am 
AnalyU^iol  Alphabet  for  the  Mexican  and  Oentral  Amerioan  Langmaffe*  (New  Torit 
1809,  publiahed  by  the  American  Ethnological  Society) ;  and  In  l>r.  OttoStolll 
work,  Zur  Kihnographie  der  Republik  Gautemala,  pp.  40-41.  The  dMorlptlM 
given  in  the  text  of  the  peculiar  sounds  is  talcen  from  that  In  Tottmim^ 
Qrammar. 


Brammar  of  the  cakchiquel  language. 


Chapter  I.    Of  the  Noun. 

Declension  of  ifouns. 

be  first  matter  which  it  is  necessary  to  discuss  is  the  declen- 
sion of  tlie  Noun.  In  this  language  there  is  do  declension 
"fcs^es,  ftB  in  Latin,  as  the  singular  serves  for  all  cases  of  the 
angCular,  and  the  plural  for  all  cases  of  the  plural.  The  follow- 
ing regies  will  explain  which  nouns  have  plurals,  and  which 
hvG  not: 

^-  Every  noun  which  signifies  an  inanimate  thing  lacka  the 
plnra,!  ;  as  a/>ah,  stone,  cAe,  wood,  stick,  vleuh,  the  earth, 

T  -  Every  noun  which  signiJios  an  animate  thing  without 
other  jpelation  or  any  accident,*  has  no  plural.  Such  are  gene- 
nc  antJ,  specidc  names,  as,  chicop,  animal  or  brute,  teiquin,  bird 
P'^'s   fa  <jrse,t  ^fiWrt,  tiger. 

*  -  -4a  exception  is  yxok,  the  female,  which  makes  yxoH, 
the  females,  and  balam  which  is  found  with  the  plural  balami, 
the  Xigers. 

•  ■  It  is  to  be  noted  with  reference  to  these  rules  that  when 
gacQ  YirjuDs  are  united  to  the  primitive  or  derivative  pronouns 
w  *■»»«  plural  number,  then  they  have  a  plural,  not  in  exprea- 
iiot»  om  in  Bignificatioii.  For  example,  mam  kochoch,  we  have 
no  MOtu«s;  qo  kapop,  we  have  mats, 

•  •   \Vhea  any  of  the  above  nouns  are  united  to  the  primi- 

■  Or  derivative  pronouns,  in  metaphorical  expressions,  prals- 

I  w  blaming,  then  they  have  the  plural  form ;  as,  yx  quere 

>  you  are  tike  hens;  yx  quere  balami,  you  are  like  tigers. 

■  The  nouns  referred  to  in  the  above  two  rules  also  have  a 

■*!  by  union  with  words  signifying  plurality,  as  qy,  much, 

••^^i,  all,  and  with  the  ordinal  numbers;  as  qi*iyacAe,  many 

3,  oxivay,  three  loaves,  tzatcki  vinak,  many  people. 


f*Rm  tued  In  lis  metaphjvical  eenK. 
■IPniperly  "deer." 
\  noc.  AMBR.  rniLOfl.  soc.  xzi.  lis.  i 
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Brinton.1  362  [JmlI 

^.  Names  of  animate  things  which  signify  an  accident  of 
nature  as  "the  young,"  "the  old,"  etc.,  or  of  fortune  as  "the 
poor,"  "  the  rich,"  and  also  participial  nouns  form  their  plund 
by  adding  to  some  a,  and  to  others  y ;  but  which  termination  ii 
to  be  added  must  be  taught  by  use.  Examples,  mama  the  old 
man,  mamae,  old  men;  qahol,  the  youth,  qahola^  youths; 
aqual,  the  child,  aquala,  children;  ala,  the  boy,  alabon^  boys: 
Sopohj  the  girl,  lopohiy,  gii'ls;  1*1710771,  rich,  Sinoma^  rich  people; 
meba,  poor,  mebai,  poor  people. 

T".  Nouns  ending  in  n  or  m  form  their  plural  in  a  ;  as  oArf- 
con,  the  owner  of  a  cacao  plantation,  plural,  ahticona ;  ahtn- 
^om,  a  tailor,  plural,  ahtzigama, 

T".  Participial  nouns  ending  in  a  form  their  plural  by  adding 
y;  as  ahtzeola,  the  rower,  ahtzeolay,  the  rowers ;  ahloSola^  the 
buyer,  ahlololay,  the  buyers ;  ahpitzola,  he  who  makes  worb 
in  feathers,  ahpitzolay  feather- workers.    There  are  some  adjec- 
tive nouns  which  have  a  plural  form,  as  nim,  great,  plnral 
nimak  ;  chutim,  small,  plural,  chutik.     To  express  that  a  rosd 
is  lofty  or  extended,  one  would  say  in  the  singular  noAf,  lap 
or  extended  or  distant,  and  in  the  plural  nahtik;  nima  ya^h 
great  river ;  chuti  ya,  a  small  river  or  small  rivers. 

This  particle  he  or  e  added  to  the  noun  forms  a  plural,  as^ 
zdh  he  qui  2w,  they  have  white  clothing. 

The  Grammars  of  Villacanas  and  Torresano  give  some  farther  ptTtlc ve- 
lars of  plunil  forms.    The  general  rule  is  that  noans  denoting  inaDin^^* 
objects  have  no  plurals,  and  those  denoting  animate  objects  are  planllft^?^ 
either  by  the  terminations  a  or  %  (=  y),  or  by  the  use  of  words  codtcjtIkbK 
plurality.    Of  the  latter  the  most  common  is  he  or  e,  which  is  simply  t'S:^^ 
plural  demonstnitive  pronoun,  these  or  those.    This  pronoun  is  tlioi.^' 
serted  even  when  the  noun  has  the  plural  termination,  9A  Xe  he  hi  ' 
aki  chi  coefioeK  the  plasterers  went  to  their  houses.    It  carries  witli  ^ 
speciflc  and  definite  meaning,  and  is  omitted  even  with  animate  nov. 
without  plunil  f()riu<«  when  these  are  employed  in  a  general  sense.  Tc 
sano  shows  this  by  the  following  two  examples  :  conohel  he  nuq/iA^M 
pa  caman,  all  uiy  sons  have  gone  to  the  village  cornfield  ;  but,  indefinite' 
ronohel  vinftk  xe  be  pa  eamah,  all  the  people  have  gone  to  work. 

There  are  also  a  number  of  nouns  signifying  animate  objects  wliich 
used  absolutely,  without  the  pn)nom!nal  prefixes,  and  which  may  be  |^ 
ralizcd  by  prefixing  the  e.   Of  these  are  tata,  tataaU,  or  taiaUeL  the  tt^* 
not  stating  whose,  qahol,  qaolati  or  qaolaxelt  the  son,  not  stating  vl 
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k,  Halt,  at  hia;ui.  the  soii'in-lsw.     These  approsimate  U>  Torbal  forma, 
Mfi  Apiimir  to  be  coaflned  to  oouns  IndicaliDR  family  affinity. 

A-bstncI  nnuiiB  may  be  constructed  by  adding  tiie  lermlnatlon  ah  to  tho 

(wacretH.    Tbey  do  not  form  plamla,  but  contttia  the  notion  of  plurality. 

ITiiM^  nu  (wn,  it  "wy  ntne."  but  (*»nwA.  la  "ihe  nose,"  without  refer- 

•ace  lo  penon.    So  £'i,  band,  nu  la,  iny  hand,  labah.  the  band,  which 

■faa  mean*  the  two  Imnda,  as  they  are  always  associated  la  nature. 

§  I.  On  the   Use  of  Adjectives. 
The  adjective  noun  is  always  placed  first,  and  then  the  sub- 
KtaTttive  nouii,  and  lietween  adjective  and  substantive  is  placed 
of  tbo  foltowiag  particles,  which  by  themselves  have  no 
Ication : 

ilah, — olah, — lah, — ah, — olah, — vlak, — elah. 
imples:  nim,  large,  nima  eke,  large  stick;  qt}',  inuch,  qtja 
9**^**l,  much  fruit;  ^ak,  while,  foAi  qt*?,  white  cloak;  naht, 
"igh,  nahiik  vinak,  great  persons ;  vtz,  good,  vtzUalt  ya,  good 
^*ter:  q,i7,  dirty,  i^ilolah  qw^,  a  dirty  cloak;  me^en,  hot,  me- 
^-^Tnalah  ya,  hot  water;  ckaom,  pretty,  chaomalah  ilopoh,  a 
T**^tty  girl ;  teu,  cold,  leulak  ya,  cold  water ;  qrey,  bitter,  (^aylah 
y**t  bitter  water ;  ytzeluJah  huyu,  a  bad  descent ;  hi,  beloved, 
'O^otah  tata,  beloved  father;  cAuq.Ai^A,  maimed,  chtm,kuhilak 
^^auA,  a  maimed  ruler ;  xche,  sterile,  xcheelah  yxok,  a  sterile 
^*"«man. 

^.  Other  words  add  «,  as  q«/an,  joined  or  married,  qw^anic 
S^^=ot,  a  married  woman ;  ktbel,  something  pretty  and  pleasant, 
'•*4e/«:  q'(/,*  pretty  clothing. 

^.  Note  that  when  one  substantive  noun  is  united  to  another 
•**Hmintive  noun,  with  the  signification  of  an  adjective,  one  of 
'^ieso  particles,  alah  or  ylah,  is  placed  between  them ;  as  abahu 
'**^  Vi',  a  Btony  road ;  (fixalah  huyu,  a  thorny  mountain ;  chico- 
P*itth  vinak,  a  bestial  person. 

T.  The  particle.'^  etah  and  vlak  are  also  placed  between  such 
•**lfcrtantive8,  as  q,eckelak  ticon,  a  cacao  field  neglected  and 
'**'«rKrown;  civamlak  bei,  a  rough  road. 

T^.  And  lake  notice  that  the  least  important  substantive  is 
P'««ed  first,  and  used  as  the  adjective ;  as,  gix,  a  thorn,  bei,  a 
A,  ifixalah  f>ei,  a  thorny  road, 

'The  generic  word  for  cloihing  Is  quf,-  the  apeciQc  term  la  2u;  the 
U  T»ried,  the  former  Is  noL     (Coto.> 
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•'.  Ob^rve  that  when  anv  derivative  or  posBesHTeprroi*! 
is  uniteJ  to  the  tir/?t  noun  in  such  a  connection,  then  one  rf'*' 
following  particle?  is  a«Ided  to  the  noun,  a2,  W.  iX  oL  v'l^Spi 
ahauhj  lord,  rahaual  vinak.  the  lord  of  the  people:  m  Jf"*" 
Aoi,  the  water  of  the  jar ;  ru  cheel  hai,  the  wood  of  the  ^^ 
ru  rnlaUl  cht,  or  rua  che.  the  fruit  of  the  tree :  ru  bakH  i*"***! 
the  b>ne  of  the  tijrer;  ru  bohoil  cah,  the  jar  of  the  hoo^J  "•    ' 
popol  hai.  the  rug  of  the  houjse.     And  this  is  not  onlv  tb*  ^ 
with  thinl  persoa^  but  with  all  persons,  both  angul^^ 
plural,  as: 

vahatial  Jesu  Christo,  Mv  Lonl  Jesus  Christ. 
auhaual  Jesu  Chrisfo,  Thv     "         "  " 

rahaual  Jesu  Christo,  His      "         "  " 

kahaual  Jesu  Christo,  Our  "  " 
ynhaual  Jesu  Christo,  Your  "  " 
rahaual  Jesu  Christo,  Their  *'         '' 

To  make  the  above  explanation  clearer,  it  thonld  be  stated  tb^  jr 
Cakcliiquel,  as  in  most  American  tongues,  there  is  no  luch  repantc  1^ 
of  speech  as  an  adjective.  The  word  nim,  does  not  mean  "  great,"  W ''^ 
great  thing  ;*'  hebel,  "  a  pretty  thing."  etc.     Sach  words  only  wmtaH^ 
sense  of  arllectives  when  used  to  express  the  quality  of  a  subject  Ho* 
tlie    Spanish  grammarians  divide  tlie  Cakchiquel    nouns  into  the  tn 
classes,  "adJccMvc  nouns,*'  such  as  the  above,  and  "substantive  nouik'* 
which  can  express  l>eing  without  relation. 

Of  tlie  terminutions  alah,  elah.  Hah,  olah,  ulah^  Torresano  states  tiMltti 
most  frequent  are  alah  and  iltih,  as  these  may  be  added  to  almiMtd 
nouns.  lM)th  substantive  and  adjective  ;  olah  is  used  only  in  the  vol 
lo^'d  ih. 

On  tlie  terminations  al,  el,  i7,  ol,  vl,  Villacafias  has  the  following  ImpoiV 
ant  remarks  :  "The  ix>ssessive  pronouns  unite  with  both  substantiTS Sil 
udjective  nouns,  and  it  is  to  be  noted  tiiat  when  the  pronoon  ooDTcyslhi 
notion  of  uwnersliip,  no  termination  is  added  to  the  noun  ;  but  when  tkl 
ftronoun  expresses  tlie  connotation  of  a  quality  or  accident,  and  aet 
owiicMMliip,  then  one  of  the  following  pjiriicles  is  added  to  the  nuuns,  M, 
el^  il,  ol,  vl.  For  example,  nu  uh,  my  l)ook,  the  book  which  1  own;  ai 
vhil,  my  l>ook,  that  in  wliich  matters  relating  to  me  are  written  ;  ii«  aelA 
my  cord,  the  cord  I  own,  nu  colobol,  my  cord,  the  cord  with  which  I  sa 
bound,  etc.  When  these  particles  are  added  to  adjective  nouna,  they  a 
press  the  quality  in  the  abstract,  as  zae,  white,  Mcil,  whitenesa  ;  vU,  good 
tUil,  goodness.  These  abstract  nouns  can  rarely  be  used  with  tho  tinisBBa 
possessive  pronouns,  although  we  might  say,  nu  aaeU,  my  whileaan." 
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Cbapter  II.    Ok 

THE  Pronouns.                                   ^| 

T-  There   are   primitive    ant 
primitive  are : 

derivative   pronouns.      The                ^H 

,        y,  I. 
1        at,  thou. 

Aa,*  that  one. 
Other  pronouns  are :  yn,  at,  ha, 

these,                                    ^^H 

Oeaittves  of  these  words  are : 

^^^1 

KggwAtn,  my  or  of  me. 
■H&Jun,t  of  that  one. 

yviciUn,                                         ^^^^H 
qutchin,  their.                               ^^^^H 

■*'**»vea  of  these  genitive* : 

^^^1 

<^utehin,  to  or  for  me. 
*=^um<:hifi,  to  or  for  tliee. 
^triclitn,  to  or  for  that  one. 

chiMchin,  to  or  for  ua.               ■    ^^^^H 
ohivichin,  to  or  for  you.                ^^^^B 
ckiqukhin,  to  or  for  those.                    ^H 

"*   following  are  datives  of  the  same  eense  and  rendering.^     ^^^^B 
'^Uf,  to  or  for  me.                       chike,  to  or  for  us.                       ^^^^| 
^auf,  to  or  for  tliec.                   c/u've,  to  or  for  you.                    ^^^^H 
*^tVf,  to  or  for  tliat  one.             chique,  to  or  for  those.                ^^^^^ 

■^^tteativc*  of  these  words : 

^^^H 

*'*«i(i,  against  me. 
^tvih,  againfit  thee. 
'^irA,  against  that  one. 

chikik,  against  u^.                        ^^^^^H 
chivih,  against  you.                     ^^^^^H 
chiqiiih,  against  those.                   ^^^^^H 

T'lioee  word.'  also  mean,  of  or 

from-  me,  of  or  from  thee,  etc.      ^^^^B 

.  *'**fn.«aiio  B<ld«  the  exptnaatiDn  :  --This  nccusailve  hns  two  oilier  Big-                  ^H 
"''^UOM  (beside*  the  one  gfven  aliove).    One  is  -al  my  cost.'  or  'in                  ^H 

^  **»«,*  •a,  'II  U  In  my  cure  U>  nid  you  and  lo  took  after  you."  CAutA                  ^H 
?^^  ytooic   iq^'ti  nauipn.     The  oiber  U.   'b«l>iDct  me.'  '  beliiod  llicu,'  a*,                    ^H 
^^•g»rmenliB  behind  thee,'  CTrt/.prt  qoA  otq«I."   So  Coto  glreB  llie  ex-                  ^H 
^Wo  ;  ChiuA  ahiUim  ciri,  '■This  ie  at  my  coat  or  expense.  "                           ^^^^^H 

*  ^ItuuM  read  ri ;  Aa  is  lUo  dtmonslmtive.                                                    ^^^^H 
^^^■Ui  lorni  i»  nut  giv«n  by  cither  of  the  other  grammarians.                       ^^^^H 
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In  the  reciprocal  acciuatiTe  Torresano  doublet  the  terminml  TOweL  nA 
also  adds  another  form  as  follows : 

chinubil  vij\  within  myself. 
chahil  avij\  within  thjflelf. 
chubil  rij\  within  himself. 
chikibil  kij\  within  ourselves. 
chibil  ivijj  within  yourselves. 
chiquibil  quij\  within  themselves. 

It  is  used  as  in  the  following  example  :  qa  mahani0k  iuinaiBiriomk  Dim 
eah  tUiih  xaki  chubU  rij  x^oha  vi.  Before  God  created  the  hemven  and  thi 
earth  He  was  within  Himself.    The  term  bU  is  here  used  with  the  poti 
sive  pronoun  and  the  preposition  ehi. 

In  reference  to  vocatiTes  the  same  author  remarks  that  they  have  M 
peculiar  form  in  this  language,  and  that  in  place  of  them  they  use  thi 
second  persons,  singular  and  plural,  as,  Tx  dkUwn,  Boys,  oome  here  (Ul- 
erally.  You,  boys). 

The  following  accusatives  arc  used  in  the  present  tenses: 

quin^  me.  koh^  us. 

cat,  thee.  quix,  you. 

que,  them. 

There  are  other  accusatives  which  are  used  to  form  recipro- 
cal verbs,  e.  y.,  tin  loloh  vi;  I  love  myself;  and  thus  in  the 
other  persons  prefixing  the  particles  tin,  ta,  tu,  as : 

tin — vi^  to  myself,  tika — qui,  to  ourselves. 

ta — avi,  to  thyself.  ti — ivi,  to  yourselves, 

tu — ri,  to  himself.  tique — qui,  to  themselves. 

The  al)latives  are : 

vumal,  by  or  from  me.  kumal,  by  or  from  us. 

aumaly  l)y  or  from  thee.  yumal,  by  or  from  you. 

ruvial,  by  or  from  that  one.      cumal,  by  or  from  those. 

There  arc  other  ablatives  which  signify,  with  me,  with  thee, 
etc.,  to  wit : 

viquin^  with  me.  kiquin,  with  us. 

aviquin,  with  thee.  yviquin,  with  you. 

riquin,  with  that  one.  quiquin,  with  those. 

\.  Possessive  pronouns  or  particles  to  distinguish  the  pes- 
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session  of  the  object ;  these  are,  for  nouns  beginning  with  a 
vowel : 

V,  my.  i,  our. 

ov,  thj.  tv,  your. 

rr^  that  one's.  c,  their. 

Thus,  vochoch^  my  house,  avochoch^  thy  house,  rochoch  that 
one's  house,  kochoch,  our  house,  yvochoeh^  your  house,  cochoch^ 
the  house  of  those.  And  in  this  same  way  many  other  nouns 
are  declined,  as  vahauah^  my  lord,  vahiih^  my  master,  vetam^  I 
know  or  am  acquainted  with,  an  expression  used  to  signify 
that  one  knows  or  understands  some  art. 

The  foUowing  particles  are  used  with  words  beginning  with 
a  consonant : 

nu^  my.  ia,  our. 

a,  thy.  y,  your. 

rti,  of  that  one.  jut,  of  those. 

As,  nuvocA,  my  face;  avach,  your  face;  ruvach,  his  face; 
kavaeh^  our  face ;  yvachy  your  face ;  quivach^  their  face.  In 
the  same  way  the  following  and  many  other  words  are  de- 
clined: 

nutataj  my  father.  ntiqtix,  my  heart. 

nuUj  my  mother.  nuquicotem^  my  joy. 

nu^aholj  my  son.  nughahomonely  my  wash-wo- 
man. 

numialf  my  daughter.  nuhalon  tzih^  my  false  testi- 
nuyavabil,  my  sickness.  mony. 

nutzikj  my  clothing.  nutzih,  my  word. 

nuqazlibal^  my  soul.  nupixUj  my  word. 

nuqazlem^  my  life.  numac,  my  sin. 

All  the  following  nouns  are  declined  by  these  particles  v 
and  nu: 

nunimialy  my  elder  brother. 
nuchas^  my  younger  brother. 
vana^  my  sister. 
numama^  my  ancestor. 
vaiit^  my  ancestress. 


niimam  viy,  my  grandchild. 
vican  nulata,  my  uncle. 
nute,  vana,  nutata,  my  aunt. 
vicoS,  my  nephew  or  niece. 
qechan,  or  nubaluc,  my  brother-in-law. 
vixnam,  my  sister-in-law, 
vali  or  valibatz,  my  daughter-in-law. 
nu  hinam,  my  father-in-law. 
nuhite,  my  mother-in-law. 
nuchal  nunahti  nimal,  my  male  cousin, 
nuna/ifi  ana,  my  female  cousin. 
nuchi,  my  son-in-law. 
nuyahtata,  or,  nufaJa  bal,  my  Btepfatber.  J 
nuyahte,  or  nutehal,  Tay  etepmother. 
^,  The  women  say  among  themselves : 
niixibal,  my  elder  brother. 
nuijhuti  xidal,  my  younger  brother. 
nuniinal,  my  elder  sister. 
nucha-ilalz,  my  younger  sister. 
valinam,  my  father-in-law. 
valite,  ray  mother-in-law. 
nunnAfi  3:i'&a!,  my  male  cousin. 
nunahti  numal,  my  female  cousin. 

The  women  call  the  nephew  vol  and  the  niece  also, ) 
know  if  it  is  a  son  or  not  one  asks ;  Kitzih  pe  avalt  la 
really  thy  son  ?  If  it  is  she  says :  Val ;  and  if  not,  Bal^ 
nuxibal,  it  is  the  son  of  my  brother;  and  of  the  niece,  Bum 
nuxibal.  Aval  pet  Is  it  thy  son,  or  thy  daughter?  She 
pliea,  Val,  my  son. 

The  following  table  fVom  Tillnca&OB  and  Colo  exhibits  ilie  terms  of 
sanguiaity  and  afflnily  as  used  by  tlio  two  sexes  : 
By  m&lei. 

mj  son  nu  qnAql  fol 

my  daughter  nu  mial  vitokat 

my  elder  brother  nu  nimal  nu  xibal 

my  youDger  brother  nu  chit's,  nu  qAutf . 

my  elder  sUier  tana  nu  nimal 


^^IHir 

Br  miilP«. 

Br  femnlei. 

^^^^SSger  eisler 

««qA„(.„a»a 

nw  nimalat* 

a>r  «B»<.uie 

^iihaa 

^achahiil 

"•y   ^ther-io-Iaw 

nu  hinam 

oaltMin 

■ny  «»>  oilier- in-law 

«a  httt 

Mlt'te 

T   l»»-<Dlher-iii-iaw 

RU  Ailun.  nu  hi 

cteAnnim 

•ny  *iater.in-Uw 

vixaaia 

foK 

■^r   »o»i  by  a,  formpr 

marrifige 

nu  yiA  qiAoI 

nus'.ft«I 

"•y  «i  w-ughter  by  a  fornier  miUTiige 

nu  yiA  nuViI 

nu  yah  ixok  al 

^T  »n»le  cousin 

"U  (Anl 

n«  n-iftrt  xBial 

^T  TGTtuiiecoiMia 

nu  nahtinna 

nil  nahti  nimal 

™r  ^fandBOB 

numiim 

m 

™y  KtWBddaugUler 

nvmam 

«» 

*»a.«»j  of  these  are  compound  words,  wlinse  meanings  are  ensily 
Vr?  ^"^  ;  nimitl  Is  Trom  nim  or  bibw,  large,  great ;  gh'ili.  Js  Braall.  little  ; 
2"  ''"TO'le;  xiftui,  ifuiie  ;  yoA,  the  organs  of  generation  of  eliitersex  (nu 
J^  ,  <l<»AoI  =  the  son  of  fliy  body) ;  naht  or  nahti.  remote,  distant.  Balue 
_  I  ^*  do  not  mean  brother- in -law  in  our  sente,  but  are  applied  to  all 
*  of  the  fhinamitl  or  geat  into  which  llie  speaker  has  married.     The 


^         ~  -  qoh  pt  Ota  guiehiii  qui  ehiqutbil 
■f>tp  between  these  who  are  about 
c  terms  given  u  used  by  women  < 


'°t%I  word  for  parentage  is  nea,  which  is  used  as  in  Ihe  following  s 

li  riK  f^iilubtlf    Is  there  any  rela- 
marryl 
.ly  do  not  In  any  manner  Indicate 

_„ „._.     _.     een  that  several  of  them  are  from 

.     *  *ord  al.  used  above  for  son  and  daughter  <.ixnk  al  =  femulf  nl) ;  this 

*  Comi  from  alaii,  to  bring  forth,  to  give  birth  to,  and  Is  no  doubt  con- 

^^^'^ted  with  al,  a  load,  a  burden,  aa  in  English  we  say  of  a  pregnant 

"^Oiaii,  •■She  is  carrying."     These  terms,  therefore,  must  be  considered 

j^*^i*liz«tion8  of  relationship  which  are  used  only  by  the  women  because 


J,    'lerent  linguistic  origii 


^.        ^■«ji£*iLiuiia  ui  fvjuiiuDsiiip  wiiLcii  are 

«^*^  •re  froni  points  of  view,  which,  in 
*^t  sex.    Strictly  speaking,  they  are 


'e  of  things,  arc  peculiar 
It  linguistic  peculiarities  at  all. 


riiese  particles,  ri,  ha,  kari,  mean  "this;"  as  (a  liana  ri,  do 
■••.     Ha  may  be  uped  demonstratively  as  in  this  sentence,  ITa 


<•*  iiTian  avumal,  This  is  proper,  that  it  be  done  by  you.    It 

'*-y  also  bo  uiied  for  i7fc,  ilia,  illud;  as:  Dtos  xbana  cah  vievh 

^'**'i^a  xlano  ronohel    q,etom    maqui   q.etom    (izetom).    G(xl 

**ie  the  heavens,  the  earth,  and  lie  made  all  that  we  see  and 

'  "ot  see.     The  particle  hart  may  stand  for  isle,  iala,  iatud,  as 


io  1 


"*  thig  example :  //an'  vae  tzih  tavi  tibij'x  chivichin  kitzih 
^  loX,  Those  words  which  I  speak  to  you  are  truly  precious. 
i  >a&y  alao  l»e  used  for  ipse,  ipsa,  ipsum,  as,  Mixcam  ri  Pedro, 
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Pedro  has  died.    Nakchi  Pedro  t    Whicli  Pedro  ?     Hart  xa 

q^et  pa  6ei,  The  one  you  saw  in  the  road. 

Other  compositions  are  made  with  these  pronouns  in  the 
following  manner: 

xavi  yn  ri^  I  myself.  xaviohri,  we  ourselves. 

xavi  at  ri,  thou  thyself.  xavyxri^  you  yourselves. 

xavi  ha  ri^  that  one  himself,     xavihert,  those  themselves. 

The  following  particles  carry  with  them  a  notion  of  benefit 
or  of  injury.  I  give  an  example  of  benefit :  Xox  in  vi  tool  yvi- 
chin,  I  am  the  same  ally  to- you  as  heretofore.  Of  injury: 
Xox  in  VI  agutel,  I  am  your  opponent. 

xax  in  vi,  I  the  same.  xax  oh  vi,  we  the  same. 

xaoi  at  vi,  thou  the  same.  xax  ix  vi,  you  the  same. 

xax  ha  vi,  that  one  the  same,    xax  he  vi,  they  the  same. 

Another  composition:  t;ae  means  the  same  as  eeccj  behold; 
as,  Va>e  nutzih,  Behold  my  words;  Vae  amac^  B^old  jour 
sin. 

yn  va£,  I  the  samci  oh  vae,  we  the  same. 

at  vae,  thou  the  same.  yx  vae,  you  the  same. 

ha  vae^  that  one  the  same.         he  vae,  those  the  same. 

Tiius  it  is  used  by  one  who  knows  himself  and  humbles  him- 
self:   Yn  vae  inqazhol,  in  macol,  1,  that  same  evil  sinner. 

Another  composition  is : 

yn  ra,  behold  me  here.  oh  va,  behold  us  here. 

at  va,  behold  thee  here.  yx  va,  behold  you  here. 

ha  va,  behold  him  here.  ha  va,  behold  them  here. 

As:  Yn  va  in  ahauh.  Behold  me  here,  me,  a  lord;  it  is 
used  in  pointing  out,  in  this  manner,  greatness,  or  wisdom,  or 
strength,  or  pride. 

Tlie  particle  ha  j)laced  at  the  beginning  of  a  sentence  corre- 
sponds with  vae ;  as,  Ila  bin  ya  chavichin  vae  tin  ya^  This  is 
what  I  have  to  give  you. 

Quis  vel  Qui.    Who. 

Nak  and  chinak  siguifv  "who.''  Nak  ca  tuxf  "Who  art 
thou?     Nak?     Quid  est?     Nak  achock  ychin  rif  or,  i^aib  ah 
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ychinrif  Whose  is  this?  Nak  pe  ahychint  or,  Nakpeqp 
rriehin  rit  Whose  is  this?  Or,  To  whom  does  this  belong? 
Nak  ehiquichint  To  whom  ?  Nak  ehiquichin  xtin  ya  vif  To 
whom  am  I  to  give  it  ?  or.  To  which  of  them  ? 

Nak  chinak,  whom  or  what,  to  or  in  whom  or  what.  Nakchi- 
nak  chirih  qo  vi  ri  macf  In  whom  is  this  sin?  Nak  chinak  xa 
camicah  f    Whom  or  what  have  you  killed? 

Distributive  Words. 

He  or  hetak  signifies  "all"  or  "everyone."  These  two 
-words  are  much-  used^  as  Ta  ya  he  (or,  hetak)  qui  vai  vinak 
alabon  ri  xtani^  &c..  Give  bread  to  each  one  (or,  to  all)  of  the 
j>ersons,  boys  or  girls,  &c.  Ta  ya  he  (or  hetak)  qui  vuh  aquala^ 
Give  the  letters  to  the  boys,  and  to  each  one  of  them  (the  sense 
of  the  words  being  distributive). 

vonohel^  I  all.  konohel,  we  all. 

avonohel^  thou  all.  yvonohely  you  all. 

ronohely  that  one  all.  conohel,  they  all. 

It  may  be  remarked  of  this  word  that  the  first  and  second 
pronouns  singular  are  not  used,  although  they  say:  Qui  be 
vonohel  qt^^m  e  val  nt^qoAoZ,  I  shall  go  with  all  my  people 
and  sons.  Ca^  be  avonohel  quqin  eaval  eaqahol.  Thou  shalt  go 
with  all  thy  family.  But  it  is  chiefly  used  with  the  third  per- 
son singular  and  the  plurals. 

T.  Note,  that  the  third  person  singular  forms  the  plural, 
when  united  to  inanimate  nouns  as:  ronohel  yxim^  all  the 
maize;  ronohel  abah,  all  the  stonea;  and  we  must  not  say, 
conohel  abah.  Further,  this  third  pronoun  singular,  when 
added  to  collective  names  of  plural  signification,  forms  their 
plurals;  as:  ronohel  amaS^  all  the  town;  ronohel vinak^  all  the 
people;  kobe  ronohel^  we  shall  all  go;  biiix  bey  ronohel^  you 
shall  all  go;  que  be  ronohel^  they  shall  all  go. 

Compounds  of  quia  or  qui. 

^.  NakluXy  means  who,  which  or  what. 

nakchique,  which  of  them. 
bilataon,  something. 
huhunal  or  chuhunal,  to  each  one. 
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The  numeral  hurit  one,  is  sometimes  used  for  the  lodeflntte  •rUtda^ 
and  at  other  times  as  an  indefinite  pronoun  ;  as,  hun  ehtUekin  cgu^  folig 
one  of  you  must  give  me  ;  hun  vinak,  a  man.  Reduplicated  it^metiis 
each  one,  as  huhun  ehimehin  xtiqamo  hun  che.  Each  of  you  must  bring 
a  sticlL.  For  "somebody,"  the  verb  qoh^  to  be  in  a  place,  is  mad*  m, 
qoh  xbano,  somebody  did  it,  i.  e. :  "There  was  (who)  did  it.'* 

The  termination  ion,  means  "alone,"  and  is  used  with  the  poMeMtve 
pronouns  which  precede  consonants,  it  being  a  curious  rule  which  holds 
good  throughout  this  language  that  two  initial  vowels  have  the  phon^ic 
force  of  a  consonant ;  thus : 

nui&n,  I  alone.  kaion,  we  alone, 

aio/i,  thou  alone.  yion,  you  alone. 

ruion,  he  alone.  quiion,  they  alone. 

The  negative  "nobody"  maybe  formed  from  hut%,  manikuMt  no  one, 
as,  manihun  tide  chi  roelioch,  let  no  one  go  to  his  house. 

Chapter  III.    Of  the  Verbs. 

The  verbs  are  rather  difficult  in  this  language  on  account 
of  the  variety  of  their  compounds,  and  their  number  and 
diversity,  because  they  have  a  particular  verb  for  each  q)ecific 
act;  thus,  to  eat,  in  its  absolute  sense  is  qui  i;a,  I  eat,  ccU  va^ 
thou  eatest,  etc.     For  eating  bread  they  say,  tin  vaih;  for 
eating  fruit  or  eggs,  tin  lo;  for  eating  anything  toasted,  tin 
aix:    for  eating    vegetables,   tin    vechaah.     For    this   reason 
the  wliole  difficulty  in  this  language  is  in  learning  the  verbs 
and  their  proj^erties,  and  therefore  something  must  be  said 
about  them,  although  it  is  a  difficult  topic. 

There  are  two  kinds  of  verbs;  one  kind  governs  cases  and 
the  other  does  not.  All  those  which  govern  cases  are  held  to 
be  active,  although  in  the  Latin  language  they  may  be  neuten^ 
or  deponents  or  common.  Those  which  do  not  govern 
arc  neuter,  and  it  is  necessary  to  know  this,  because  there 
four  classes  of  verbs,  active,  passive,  neuter  and  absolute, 
passive  and  the  absolute  arc  formed  from  the  active  verb, 
that  the  active  l)eing  known,  the  passive  and  the  absolute 
be  formed,  because,  as  I  say,  these  are  formed  from  the  acti 

Sum^  es^fui. 

In  this  language  there  is  no  proper  word  to  express  t 
verb,  and  those  who  up  to  this  time  have  employed  a  defiui 
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word  have  taken  that  which  corresponds  to  sto^  stare^  or  to 
fuxbeoy  habere;  for  the  word  qoA,  does  not  mean  "to  be" 
(Spanish,  5er),  but  "  to  be  in  a  place "  (Spanish,  estar).  To 
translate  this  sentence,  "  I  am  good,"  we  may  not  say,  yn  qph 
utz.  To  express  all  that  we  say  by  the  verb  sum,  es^fui,  the 
Indians  make  use  of  the  following  method :  They  take  the 
primitive  pronouns  in  the  appropriate  person  and  number,  and 
place  them  before  any  adjective  or  substantive  noun,  and  thus 
form  the  verb ;  and  by  various  additions  and  circumlocutions, 
they  express  themselves  as  freely  and  with  as  many  moods  and 
tenses  as  we  do. 

The  above  statement  aboat  the  verb  "to  be"  agrees  with  that  in  the 
grammar  of  Villncafiis,  but  is  attacked  by  Torresano.  He  writes,  "  Al- 
ibongh  other  grammarians  who  have  written  of  this  idiom  hare  stated 
that  it  does  not  possess  the  verb  «um,  e8,  fui,  the  contrary  is  clear  enough. 
In  certain  tenses  the  primitive  pronouns  can  be  used  with  the  verb  tix, 
irhlch,  although  usually  conjugsitcd  with  the  pronouns  of  the  passive  voice, 
may  also  lie  conjugated  with  those  of  the  active,  and  in  tliat  case  it  has 
the  proper  sense  of  fum." 

Father  Goto,  who  has  a  long  note,  covering  several  folio  pages,  on  the 
VMideringof  the  Spanish  verb  Mr,  cannot  be  said  to  endorse  the  above. 
He  obierves,  "  This  verb  uz  seems  to  me  to  correspond  in  some  way  to 
the  Latin  /o,  Jit."  The  word  to  express  the  esMerUia,  or  natural  character 
of  a  thing,  he  gives  as  qohUm,  wliich  is  generally  strengthened  by  the 
■Aniiative  particle  zax  and  the  correlative  o»,  as  x€tx  qohUm  abaft  vi,  it  is. 
In  its  nature,  a  stone ;  but  it  may  also  mean  custom,  habit.  This 
was  the  most  appropriate  word  found  in  Cakchiquel  to  express  the  being 
of  God«  The  declaration  of  the  persons  of  the  Trinity  runs  thus  :  Que- 
xax  oxM  ru  vinakU,  xaqa  hun  qui  ^ohlem,  hun  navipe  Dioiil,  chi  xax 
Dio9  91  ehupam  ru  qohUm^  Truly  three  are  the  persons,  one,  the 
(of  God),  and  one,  God,  and  one,  God  in  His  Being.  This  highly 
lahetimct  expression  shows  the  capacity  of  the  tongue  for  recondite 
^Jioiight :  certainly  it  is  not  less  clearly  put  in  the  Cakchiquel  than  in 
ly  Smopean  idiom. 

Indicative  Mood. 

Present  tense. 

yn  utZy  I  am  good.  oh  utz,  we  are  good. 

at  utZy  thou  art  good.  yx  utz,  you  are  good. 

ha  utz,  he  is  good.  he  utz,  they  are  good. 

present  is  in  very  common  use,  and  very  properly  takes 
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the  place  of  I  am,  thou  art,  etc.  In  phrases  of  the  third  per- 
son, with  a  nominative  expressed,  the  ha  is  dropped,  aa,  ute 
Pedro^  Pedro  is  good. 

Tmper/eet  preterit 

This  tense  is  formed  bj  adding  to  the  primitive  pronoun 
the  particle  naek, 

yn  naek  utz^  I  was  good.  oh  naek  utz^  we  were  good. 

at  naek  utz,  thou  wast  good,      yx  naek  utz^  you  were  good. 
ha  naek  utz^  he  was  good.  he  naek  utZj  they  were  good. 

This  is  a  circumlocution,  and  to  complete  its  signification  a 
word  must  be  added,  as  in  Latin  when  we  say,  tu  er<u — 
the  phrase  rests  in  suspense ;  hence  we  must  say,  yn  naek  tU» 
oher^  I  was  good  in  past  time,  thus  conveying  the  sense  of  an 
action  which  was  begun  but  not  completed. 

Perfect  preterit. 

The  perfect  preterit  is  formed  from  the  present  by  suffixing 
a  particle  of  past  time,  as  oher  or  xueri,  formerly ;  yhir^^  yes- 
terday ;  cabihir^  day  before  yesterday,  dropping  the  pronoun  in 

the  third  person  singular. 

yn  utz   oher^    I    have    been     oh  utz  oher^  we    have   been 

good.  good. 

at  utz  oher^  thou  hast  been    yx  utz  oher^  you  have  been 

good.  good. 

ha  utz  oher^  he  has  been  good,  he  utz  oher,  they  have  been 

good. 

Phiper/ect. 

To  form  this  tense  the  letter  x  is  prefixed  to  theprimitive 
pronouns  and  after  them  is  f>laced  the  noun  ;  except  in  the  third 
person  of  the  singular,  where  the  pronoun  is  not  used,  but 
merely  the  x.  This  tense  rci^uires  a  sentence  to  follow  it,  for 
its  explanation,  and  at  its  close  is  placed  the  particle  in;  as: 
xin  utz  vi  Tnahanwk  cat  uJ^  I  had  already  been  good  before 
thou  earnest.  But  the  vt  may  also  be  omitted,  as,  xin  ulinak 
•Ibir,  Coto. 
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tok  ocat  uZ,  I  had  already  arrived  wben  thou  earnest.    Such  a 

use  of  this  tense  is  quite  customary  and  elegant.    Thus  to 

speak  of  God  as  a  great  Lord  before  heaven  or  earth  was  made, 

we  say,  Xaha  vi  xlinom  vi  xtiqil  vi  Dios  nimahauh  mahantok 

tu  ban  cdh  vlevh.    Such  expressions  are  aided  by  a  manner  of 

speaking  current  among  those  Indians  to  express  nature  or 

habit  in  anything,  although  the  time  is  not  the  same  as  in  the 

tense  we  are  discussing.    Thus  they  say,  Xax  ru  gaJc  vi  ri  ya 

fok  riMch,  This  water  is  by  its  nature  white.    Xax  ru  qohlem 

vi  ri  Pedro  nima  eleZom^  Pedro  makes  a  habit  of  stealing. 

Torresano  giyes  seyeral  methods  of  forming  the  pluperfect,  none  pre- 
cisely corresponding  with  the  above.    Thus : 

hax  inti,l  had  been.  Aax  oh  vi,  we  had  been. 

hax  at  vi,  thou  hadst  been.  hax  ix  vi,  you  had  been. 

hax  havifhe  had  been.  hax  he  vi,  they  had  been. 

Another  is 

fn  ck,l  had  been.  oh  ok,  we  had  been, 

ol  ok,  thou  hadst  been.  ffx  ok,  you  had  been. 

ha  ok,  he  had  been.  he  ok,  they  had  been. 

As,  Ton  had  been  sick  when  I  came,  Ls  ok  yavai  tok  xin  uL  It  may 
also  be  formed  by  the  particles  ehi^  ok,  as,  atJUeal  chi  ok  toxibe,  thou  hadst 
been  fiscal  when  I  went ;  or  the  particle  ehie  may  be  added,  as.  In  xax 
wmak  ehie  tokxatul,  I  had  been  well  when  thou  camest 

Future  Imperfect. 

This  future  is  formed  from  the  present  by  adding  the  verb 
quin  ux^  to  have  become  {ser  hedio), 

yn  utz  xquinux,  I  shall  have  become  good. 

at  utz  xca4  ux,  thou  wilt  have  become  good. 

In  the  third  person  the  particle  ha  is  not  used,  but  the  phrase 
is  expressed  thus : 

uiz  xtux  Pedro^  Pedro  will  be  good,  or  will  have  become 
good. 

This  tense  may  also  be  formed  by  placing  at  the  end  an  ad- 
verb of  future  time  as, 

yn  utz  chuak^  I  shall  be  good  to-morrow. 

Also  the  particle  cAic,  more,  may  be  placed  before  the  said 
adverb,  as : 

yn  utz  chic  chuaJc,  I  shall  be  more  good  to-morrow. 
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The  origfQut  omils  the  future  prefli  a  In  this  tense,  but  I  presnme  Ih 
la  a  fault  of  the  copyist,  and  I  restore  It,  following  Torresuno.  He  tAi 
Ibis  example  of  its  employment :  tr  lol  xquix  ux  chire  Dioi  ve  W^H  itiipu 
imae.  You  will  become  tlic  beloved  of  God,  if  you  absiain  from  your  sliu 

FuUire  Perfect. 

Thia  tense  is  formed  from  the  pluperfect  by  dropping  tl 
vt  and  suffixing  the  iidverhial  particle  tok,  when,  and  tlien  th 
verb;  as: 

ari'n  ulz  tok  cat  ul,  I  shall  have  been  good  when  thou  wil 
have  come. 

xat  utz  tok  tul  Padre,  already  thou  wilt  hare  been  go(M 
when  the  Father  comes. 

For  tbis  tense  Torrcsaoo  simply  postftxea  the  particle  ehie,  ai : 

yn  nimanet  ehte,  I  ehall  bave  been  obedient. 

at  nimafi«I  ehie,  lliou  sbalt  have  been  obedient,  &c. 

Il  Is  difficult  to  appreciate  liie  precise  value  of  ehie  as  n   temporal  pan 
tide,     Tiio  FoliowiDg  examplea  of  its  use  from  the  Caltpina  of  V 
illustrate  its  force  :  At  mama  ehie,  already  thou  art  an  old  man  ;  xul  eAb 
be  bad  relumed  ;  3^anti;an  ehie.  be  returned  again  to  killing,  etc. 

Imperative  Mood. 

The  imperative  is  formed  from  the  present  of  the  i 
dicative  by  adding  the  particle  ok  after  the  pronoun  and  I 
fore  the  adjective-noun;  but  in  the  third  person  singular  i 
ha  is  not  used,  and  the  ok  is  placed  after  the  adjective  noun ; 

at  ok  utz,  be  thou  good. 

ulz  ok  Pedro,  let  Pedro  be  good. 

Note  that  this  form  of  expression  is  more  appropriate  wber^ 
for  example,  one  asks  for  a  stone  and  they  bring  him  a  stick 
and  he  says,  Ahak  ok,  maqni  eke,   A  stone,  I  say,  and  not  I 
stick.    They  make  much  use  of  this  verb,  jm'n  wa:,  cat  nx,  t 
which  is,  in  Latin, _^,_^,^^i,  as  an  imperative,  giving  it  its  p 
nouns  and  numbers,  as, 

quin  vx,  may  I  become. 

cat  ax,  may  thou  become, 

tux,  may  he  become,  and  so  the  rest  of  the  persons,  repeat 
ing  tbera  after  the  imperative  forms,  as, 

at  ok  utz  cat  ux,  become  thou  good. 
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They  also  use  this  imperative  thus : 

tttz  ok^  let  it  be  well  done. 
hebelo  ok,  be  it  well  done. 

Also  in  commands,  as  xan  ok,  bring  bricks,  iibah  ok,  bring 

stones. 

Future  perfect  of  future  time. 

This  future  is  formed  from  the  present  of  the  imperative  by 
the  use  of  one  of  the  following  particles :  chiok,  qateqa,  chut, 
ehuhach,  ehirih,  chupantok.  Thus,  to  translate  the  following 
sentence.  Be  thou  good,  after  thou  shalt  have  been  baptized, 
jLt  ok  utz  kahinak  chiok,  ru  ya  Dioa  pan  avi.  Again :  Thou 
shalt  be  baptized  and  afterwards  thou  wilt  be  made  good, 
Ti  kahna  ruya  Dioa  pan  avi  qateqa  at  utz  eat  ux. 

Optative  Mood, 

Present  tense. 

This  tense  is  formed  from  the  present  indicative  by  inserting 
the  particle  tah  between  the  pronoun  and  the  noun  which  fol- 
lows it,  except  in  the  third  person  of  tlie  singular  where  the 
pronoun  is  dropped. 

yn  tah  utz,  would  I  were  good  I 
at  tah  utz,  would  thou  wert  good ! 
utz  tah  Pedro,  would  Pedro  were  good! 
And  so  on  for  the  other  persons. 

Torresano  observes  that  there  is  but  one  form  in  this  tongue  for  the 
optative  and  subjunctive  mood,  and  he  gives  the  above  and  the  following 
tenses  as  subjunctives.  He  translates  the  particle  tah  in  this  connection 
by  iUinamt  but  adds  that  it  has  other  significations.  Sit  if,  the  subjunctive 
si^,  is  te  or  veto,  and  it  will  be  seen  that  by  its  use,  and  some  changes  in' 
the  particles,  our  author  frames  his  subjunctive  mood. 

Imperfect  preterit. 

This  tense  may  be  formed  by  adding  to  the  present  of  this 
mood  the  particle  tok  and  -adding  what  sentence  we  wish,  as : 
Yh  tah  utz  tok  xirah  oquegax  chi  ahauarem,  oh,  would  I  had 
been  good  when  they  wished  to  make  me  cacique  I 
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It  will  be  noticed  that  the  author  directs  this  and  the  following  tenw  to 
be  formed  alike.  This  is  no  doubt  an  error  of  the  copybt.  Tonemno 
forms  the  imperfect  preterit  by  adding  quin  uj;  as,  yn  tah  naonel  quim  iix, 
I  should  be  understood  ;  and  the  perfect  preterit  by  repeating  the  primilifs 
pronoun  and  adding  the  perfect  particle  ir^ak: 

yn  tah  mitih  in  ux  indk,  I  should  have  been  careftil. 

Preterit  perfect. 

This  tense  is  formed  from  the  present  of  this  mood  by  add- 
ing the  particle  tok^  and  afterwards  the  sentence  that  we  wish, 
as  in  the  preterit  imperfect.  Example :  Yn  tah  utx  tok  xin  ul 
vave,  oh,  if  I  had  been  good  when  I  came  here! 

Preterit  pluperfect. 

This  tense  is  formed  by  the  present  by  prefixing  to  the  pro- 
noun the  letter  cc,  and  beginning  the  following  sentence  i^dth 
toJc^  as  xin  tah  utz  tok  xul  ru  tzih  Dios^  oh,  if  I  had  been  good 
when  the  word  of  God  came !  Xatah  ahau  tok  xin  ul  vow, 
oh,  if  thou  hadst  been  ruler  when  I  came  here  1  J^ahau  tah 
Pedro  tok  xibe,  oh!  if  Pedro  had  been  ruler  when  I  went 
away ! 

Torresano  forms  this  tense  by  prefixing  the  particle  xatavi  (x  -|-  ha  + 
tah  -|-  vl)  to  the  pronoun. 
xatavi  xin  nimanel,  would  I  had  been  obedient ! 

Future, 

This  is  formed  from  the  present  in  the  same  manner,  by  add- 
ing sonic  j^article  of  future  time,  as  Mcj  chuak, 
Torresano  prefixes  veta,  if,  and  adds  ux,  as  : 
teta  in  nimanel  quin  ux,  if  I  shall  bo  obedient. 

Subjunctive  Mood. 

Present, 

The  present  of  this  mood  is  formed  from  the  present  of  the 
indicative  by  prefixing  the  j)articlc  vetah^  as:  Vetah  yn  utziJah 
Christ iano  qui  he  chi  cah^  if  I  be  a  good  Christian,  I  shall  go  to 
heaven.  Note  that  a  common  use  of  this  tense  is  in  sentences 
like  the  following :  If  I  were  a  sinner,  I  would  say  that  I  am" 
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but  it  is  not  true  that  which  they  charge  me  with,  Vetah  yn 
ahmcLC  xquichata\  xaka  maqui  quere  xa  tan  tih  atox  chirih. 

Preterit  perfect. 

This  tense  may  be  consistently  formed  like  that  of  the  opta- 
tive by  dropping  the  tah  and  putting  in  its  place  ve ;  as :  Ve 
yn  utz  toJc^  qui  cam  mani  tin  xibih  vi  rumal  Diablo,  If  I  should 
have  been  good,  when  I  die  I  shall  not  fear  about  the  Devil. 

Preterit  pluperfect. 

This  tense  is  like  the  optative,  dropping  the  tah  and  putting 
in  its  place  ve  or  vetah,  as,  Vetah  xax  yn  linom  vi  chila  Cas- 
tilla,  maqui  tah  xin  ul  vave,  If  I  had  been  rich  there  in  Castile, 
I  should  not  have  come  here.  Vetah  xax  at  vi  ahatth,  maqui 
tah  quere  catzihon  vi,  If  thou  hadst  been  ruler,  thou  wouldst 
not  speak  in  this  manner. 

Future  subjunctive. 

This  tense  is  formed  from  the  present  by  adding  some  adverb 
of  time  or  some  verb  referring  to  the  future,  as,  Vetah  yn  utz, 
quin  ux  xavi  cat  utzir  vmal,  If  I  shall  be  good,  let  it  make 
thee  good. 

Infinitive  Mood. 

This  is  formed  by  a  circumlocution,  taking  the  present  of 
the  optative  and  varying  it  with  the  verb  tivaho,  I  wish,  tava- 
hOj  thou  wishest,  etc.  Thus,  yn  tah  utz  tivaho,  I  wish  to  be 
good,  etc.  The  Indians  also  use  many  other  methods  of  sjjeak- 
ing  in  this  mood,  as 

utz  tah  nitqux  tivaho,  I  wish  to  have  a  good  heart. 

utz  tah  nuqohlem  tivaho,  I  wish  to  have  a  good  life. 

tUz  tah  qui  qohe  tivaho,  I  wish  to  be  in  peace. 

quinutzir  tah  tivaho,  I  wish  to  be  good. 

tirah  tah  nuf^ux  yn  tah  utz,  I  wish  that  my  heart  may  be 
good. 

yn  tah  hebel,  to  be  handsome. 

yn  tah  chojom^  to  be  beautiful. 
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The  preterit  can  use  the  adverb  oher  or  the  others  alreadj 
mentioned,  as,  Tivaho  tah  nitqux  yn  tah  utm  oker^  I  wish  to 
have  been  good  formerly  or  in  past  time. 

Future^ 

This  tense  is  formed  by  placing  the  verb  quin  ux^  before  the 
desiderative  verb,  as,  at  tah  utz  cat  ux^  tavaho^  Thou  hast  a  de- 
sire to  be  good.  It  may  also  be  formed  in  other  ways,  as,  Tiaho 
tah  nuyux  yntah  utz^  quinnx,  My  heart  wishes  me  to  be  good; 
or,  Yn  tah  nuqohlem,  tivaho;  yntah  utz  huna  caba^  yntah  uiz 
chic  tivaho. 

T".  Note.  As  there  is  no  proper  word  for  this  verb  in  any  of 
its  moods,  tenses  or  persons,  but  it  must  be  expressed  by  cir- 
cumlocutions, its  translations  are  numerous;  and  this  is  not 
surprising;  it  is  enough  to  say  that  although  there  is  no  proper 
word  for  it,  every  one  of  its  forms  found  in  the  Latin  can  be 
rendered  into  this  tongue. 

The  verb  cat  ux^  in  the  second  and  third  persons  singular 
and  phiral,  may  be  used  to  ask  questions,  like  sum^  es,  fui; 
as:  Nah  cat  uxf  Who  art  thou?  Answer,  Yn^  I.  Asking 
again,  Nalcchi  at  f  "Who  art  thou  ?  Answer,  Yn  Pedro.  So 
in  thep  lunil,  Nak  qui  xuxf  Who  are  you?  When,  seeing 
a  person,  the  question  is  asked,  Nak  cat  uxf  Who  art  thou? 
it  is  equivalent  to  Nak  atah  chok  chinamitlf  Of  what  clan  or 
lineage  art  thou?  To  ask,  Whjit  wood  is  this?  we  say,  Nak 
che  el  vi?  and  to  ask  of  what  dignity  or  position  is  this  man,  we 
say,  Nak  ri  kalem  ri  vinakf 

After  a  similar  attempt  to  render  into  Cakchiqnel  the  Spanish  verb  «fr 
in  its  ditt'erent  forms — an  attempt  which  is  evidently  out  of  place,  as  it  hat 
no  correspondent  in  the  tongue — ^Torresano  translates  the  coDjugation  of 
the  Spanish  entar,  in  which  he  succeeds  better,  as  that  is  properly  trans- 
lated by  the  Cal^,  qt>h.  I  will  give  the  first  persons  of  the  tenses  with  their 
Spanish  equivalents,  the  Spanish  grammar  being  richer  in  flexions  than 

the  Englisli. 

Indicatice  Mood. 

Prescpt :  (an  in  qoh,  yo  estoy. 

Pret<Tit  Imperfect :  xt^in  in  qoh,  yo  estaba. 

Preterit  Imperfect  Negative  :  xtan  in  qohmani,  yo  no  estaba. 

Preterit  Perfect :  xi  qoh€,  yo  estuve. 
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Preterit  Pluperfect :  yn  ok  qohwinak  chic,  yo  habia  estado. 
Future  Imperfect :  xqui  ^phe,  yo  estar^. 
Future  Perfect :  yn  qoA  chic,  yo  babr^  estado. 

ImpercUwe  Mood, 
cat  qohe,  esti  tu. 

Optatwe  and  SubjuncHce  Mood. 

Present,  qui  ^phc  tah,  yo  est^. 

or,  tc  qui  ^ohc. 
Preterit  Imperfect,  xqui  ^ohetah,  yo  estaria. 
Preterit  Pluperfect,  xt^hc  tah,  yo  hubiese  estado. 

or,  vela  xiqokc,  si  yo  hubiese  estado. 

or,  9eta  in  qohecinak. 
Future,  foeia  xqui  qoKe,  si  yo  estuviera  estado. 

Infinitive  Mood. 

Present,  tan  iieah  qui  qohe,  yo  quiero  estar.  ^ 

Preterit  Perfect,  xivao  xi  qohe,  quis^  estar. 
Future,  xiioaho  qui  qohe,  querr^  estar. 

Gerunds. 

Oenitive,  qui  qohebic,  para  que  yo  est 6. 
Dative,  hata  qui  qoheti^  para  que  yo  est^. 

Participles. 

Present,  qoh,  el  que  esti. 
Future,  qohlel,  el  que  ha  de  estar. 
As  I  have  already  stated  in  the  Introduction,  this  arrangement,  on  th  e 
plan  of  the  Latin  grammar,  is  forced,  and  violates  the  spirit  of  the  Cakchi- 
qael,  as  it  would  of  all  other  American  tongues. 

On  Ifie  Conjugation  of  the  Verbs. 

Active  Verbs. 

As  has  been  already  said  there  are  four  kinds  of  verbs  in 
this  language,  active,  passive,  absolute  and  neuter. 

The  verb  never  varies  its  termination  in  any  mood  or  tense. 
The  mood  and  tense  are  distinguished  by  certain  particles 
^wliich  in  some  tenses  are  placed  at  the  beginning,  in  others  at 
the  beginning  and  end  of  the  verb. 

Active  verbs  are  of  two  kinds,  those  which  begin  with  a 
consonant,  and  those  which  begin  with  a  vowel ;  and  each  of 
these  has  its  appropriate  particles  to  distinguish  the  number, 
person  and  tense. 
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The  particles  of  active  verbs,  both  of  one  or  more  syllableai 
which  begin  with  a  consonant  are : 

tin  or  tinu^  I.  tika^  we. 

<a,  thou.  it,  you. 

tu^  that  one.  tiqui^  they. 

The  form  tinu  for  the  first  person  is  rarely  used  in  the  pres- 
ent, but  more  frequently  in  the  future. 

Present  tense, 

ti  ban^  I  do.  tika  ban^  we  do. 

ta  ban,  thou  dost.  ti  ban^  you  do. 

tu  barij  he  does.  tiqui  ban,  they  do. 

AH  the  verbs  of  this  class,  of  one  or  several  syllables,  are 
conjugated  in  like  manner;  as,  of  one  syllable: 

tin  ya,  I  give.  tin  quir,  I  untie. 

tin  qVi,  I  see.  tin  too^  I  aid. 

tin  qam,  I  seize.  tin  toh,  I  pay. 

tin  tak,  I  send.  tin  lat^  I  cut. 

tin  yakj  I  lift.  tin  qat,  I  bum. 

tin  piz^  I  wrap. 

tin  tiz^  I  spill. 

Of  several  syllables ;  as : 

tin  h^oh^  I  love.  tin  qutuh^  I  ask. 

tin  hijh^  I  say.  tin  chahih^  I  keep. 

tin  rapah,  I  whip.  tin  q^apih,  I  shut. 

tin  tihoh^  I  teach.  tin  chomiricahj  I  direct. 

tin  qahicahj  I  flog. 

And  many  others  of  one  or  more  syllables. 

Preterit, 

The  particles  for  the  preterit  of  both  these  classes  of  verbs 
are, 

xin  or  ximi^  I.  xfca,  we. 

xa,  thou  xt,  you. 

xa,  that  one.  xqui,  they. 

The  forms  xin  or  xinu  are  used  indifferently  by  the  natives. 
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Perfect  preterit. 

xin  Jan,  I  have  done.  xka  ban,  we  have  done. 

xa  ban,  thou  hast  done.  xi  ban,  you  have  done. 

xu  ban,  that  one  has  done.         xqui  ban,  they  have  done. 

And  so  of  all  the  above  verbs  of  one  or  many  syllables. 

xin  ya,  I  have  given.  xin  piz,  I  have  wrapped. 

xin  q^et,  I  have  seen.  xin  tiz,  I  have  spilled. 

xin  qam,  I  have  seized.  xin  quir,  I  have  untied. 

xin  tak,  I  have  sent.  xin  too,  I  have  aided. 

ann  yak,  I  have  lifted.  xin  q^at,  I  have  burned. 

And  also, 

ocin  loloh,  I  have  loved. 

xin  bijh,  I  have  said. 

Qcin  rapah,  I  have  whipped. 

xin  tihoh,  I  have  taught. 

xin  qahigah,  I  have  flogged. 

xin  qutuh,  I  have  asked. 

xin  chaJiih,  I  have  kept. 

xtn  q,o;»A,  I  have  shut. 

xin  chomiricah,  I  have  directed. 

Pluperfect. 

To  form  the  pluperfect  the  particle  inak  is  suffixed  to  the 
perfect  as, 

xin  ban  inak,  I  had  done.  xha  ban  inak,  we  had  done. 

xtaban  tnaX;,thou hadstdone.  xi  ban  inak,  you  had  done. 

xu  ban  inak,  that  one  had  xqui    ban    inak,    they    had 
done.  done. 

Future  imperfect. 

To  form  the  future  imperfect,  the  particle  x  is  prefixed  to 
the  present  tense. 

xti  ban,  I  shall  do..  xtika  ban,  we  shall  do. 

xta  banj  thou  wilt  do.  xti  ban,  you  will  do. 

aUu  ban^  he  will  do.  xtiqui  ban,  they  will  do. 
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And  so  all  these  verbs,  whether  of  one  or  more  syUablesl 

xtin  ya^  I  shall  give,  xtin  q^et^  I  shall  see,  xtin  loHoh^  I  shall 

love,  etc. 

Future  perfect. 

This  tense  is  formed  bj  prefixing  the  following  partideBi 

nu,  a,  ru,  and  suffixing  the  adverb  ehic. 

nu  ban  chic,   I  shall    have    ka  Ixm  chic^  we  shall  have 

done.  done. 

a  ban  chic,  thou  wilt  have    y  ban  chic,  you    will  have 

done.  done. 

ru  ban  chic,  he   will    have    qui  ban  chic,  thejr  will  have 

done.  done. 

This  future  is  also  formed  with  the  particles,  v,  av,  rr,  as, 

i;aqaxaA  chic,  I  shall  have  heard. 

avaqaxah  chic,  thou 'wilt  have  heard. 

ra4ia>xah  chic,  he  will  have  heard. 

kaqaxah  chic,  we  shall  have  heard. 

yvoqaxoA  chic,  you  will  have  heard. 

qui  aqaxah  chic,  they  will  have  heard. 

Another  future  is  formed  by  the  particles  of  the  present 

and  the  suffix  na, 

xin  loloh  na^  I  shall  have  loved. 

xa  lo^oh  na,  thou  wilt  have  loved. 

xu  loloh  na,  he  will  have  loved. 

xka  loloh  na,  we  shall  have  loved. 

xi  loloh  na,  you  will  have  loved. 

xqui  h-^oh  na,  they  will  have  loved. 

These  tenses  are  conjugated  both  with  the  primitive  and 

derivative  pronouns ;  as, 

ya  hl^on  indk,  I  had  loved. 

at  lolon  inak,  thou  hadst  loved. 

ha  lolon  inak,  lie  had  loved. 

oh  lol'o7i  inak,  we  had  loved. 

yx  lolon  inak,  you  had  loved. 

he  lolon  inak,  they  had  loved.* 

*  Either  an  error  of  the  copyist  for  yn  loJ^oh  inak,  etc.,  or  au  euphonic 
change. 
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And  SO,        yn  ban  inaky  I  had  done. 

yn  rapan  inak,  I  had  whipped,  etc. 

T.  The  particle  tan  prefixed  to  the  present  of  all  verbs, 
active,  passive,  neuter  or  absolute,  carries  the  notion  of  present 
action  of  the  verb,  as, 

tan  t%  ban,  I  am  doing. 

tan  ta  ban,  thou  art  doing. 

tan  tu  ban,  he  is  doing. 

tan  tika  ban,  we  are  doing. 

tan  ti  ban,  you  are  doing. 

tan  tiqui  ban,  they  are  doing. 
And  so, 

tan  ti  bijh,  I  am  saying. 

tan  tin  ya,  I  am  giving. 

tan  tin  loloh  Dios,  I  am  loving  God. 

T.  Particles  for  active  verbs  which  begin  with  a  vowel. 

These  are  for  the  present  tense,  tiv,  tau,  tir,  tik,  tin,  tic. 

tivaho,  I  wish.  tikaho,  we  wish. 

tavaho,  thou  wishest.  tiudho,  you  wish. 

tiraho,  he  wishes.  ticaho,  they  wish. 

And  so, 

tivetamdh,  I  know  {cognosco). 

tivoquigah,  I  obey. 

tivuqaah,  I  carry. 

tivaqaxah,  I  hear. 

tivulicah,  I  cause  to  come. 

tivutssiricah,  I  bless. 

tivcUinigah,  I  cause  to  bathe. 

tiveleqah,  I  take  out. 

^.  The  particles  for  the  preterit  of  these  verbs  beginning 

with  a  vowel  are :  xiu  or  xu,  xau,  xr,  xk,  xiu,  xc;  as, 

xivaho,  I  wished,  or,  have  wished. 

xauho,  thou     "  " 

wraho,  he         "  " 

xkcJio,  we        "  " 

xivaho,  you     " 

xeaho,  they     " 
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So  also, 
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xivetamah,  I  knew,  or,  have  known. 
xiuaqaxdhy  I  heard,  or  have  heard. 
xiuuqaah^  I  carried,  or,  have  carried. 

The  pluperfect  is  formed  from  the  perfect  by  adding  the 
particle  inak : 

xiu  dqcacah  inaky  I  had  heard. 
xau  aqaxah  inak,  thou    " 
xr  aqaxah  inaky  he 
xka  aqoxoA  inaky  we 
octu  aqaxah  inaky  you 
xca  a4iaxah  inaky  thej 

^.  The  following  particles  are  used  with  neuter,   absolate 

and  passive  verbs,  which  begin  with  a  vowel,  quin^  ccU^  /,  koky 
quixy  que : 


cc 

ti 

u 

u 


quin  tily  I  come. 

cat  uly  thou  comest. 

tidy  he  comes. 
Again, 

quin  uqui'a,  I  drink. 

cat  wpiia,  thou  drinkest. 

tuquiiiy  he  drinks. 
And  so, 

quinuxlafiy  I  rest. 

qui  HOC,  I  enter. 

quihcl,  I  izo  out. 


koh  uly  we  come, 
jutix  uly  jou  come. 
;t/«  t/2,  they  come. 

koh  uquiay  we  drink. 
quix  uquiay  you  drink. 
que  uquiay  they  drink. 

quinoly  I  weep. 
quinolehy  I  weep  for  some- 
thing. 


The  particles  which  are  used  for  the  preterits  of  these  verw 
arc,  xin^  .ra^  x,  x-jh,  xix,  xe ;  as: 

xinuK  I  came,  or,  have  come.     xoAmZ,  wecame.or,have  e»>zi* 


xatui,  thou,  '' 
xul,  ho,         ** 

And  so, 
xtf,w/uia,  I  drank. 
xiftuxian,  I  rested. 
xi?n<\  I  entered. 


a 


** 


xixuL  you,  " 
xtt^/,  they,    " 

xinel  I  went  out. 

xinol,  I  wept. 

xiViwtiJeA,   I  wept   for  scc:«- 

thing. 
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The  pluperfect  is  formed  by  adding  the  particle  inak  to  the 
perfect;  as, 

xinul  inak,  I  had  come.  xohul  inak,  we  had  come. 

xaiul  inak,  thou  "  xiocul  inak,  you 

xul  inak,  he         "  xeul  inak,  they 

Ti .  The  following  are  the  particles  used  with  passive,  neuter, 
and  absolute  verbs  which  begin  with  a  consonant :  qui,  cat,  ti, 
Tcoh,  quix,  que,  as, 


u 


(( 


quipe,  I  come. 

kohpe,  we  come. 

catpe,  thou  comest. 

quixpe,  you  come. 

tipe,  he  comes. 

quepe,  they  come. 

Again, 

qui  be,  I  go. 

koh  be,  we  go. 

ccU  he,  thou  goest. 

quix  be,  you  go. 

ti  be^  he  goes. 

que  be,  they  go. 

Another, 

qui  va,  I  eat. 

koh  va,  we  eat. 

ccU  va,  thou  eatest. 

quix  va,  you  eat. 

ti  va,  he  eats. 

que  va,  they  eat. 

Again, 

qui  var,  I  deep. 

koh  var,  we  sleep. 

ecu  var,  thou  sleepest. 

quix  var,  you  sleep. 

ti  var,  he  sleeps. 

que  var,  they  sleep. 

And  others,  such  as, 

quixuque 

,  I  kneel. 

qui  bigon^ 

,  I  am  sad. 

quiqaze,  '. 

[  live. 

The  particles  for.  the 

)  preterit 

are :  xt,  xat,  x,  xoh,  xix,  xe. 

xipe,  I  came  or  have  come. 

xohpe,  we  came  or  have  come. 

xatpe,  thou 

(( 

xixpe,  you             " 

Qcpe,  he 

(C 

xepe,  they               " 

And  . 

xibe^  I  went  or  have  gone. 

xohie,  we  went  or  have  gone. 

xaibe,  thou  " 

t( 

xixbe,  you    "                  " 

a*e,  he 

l( 

xebe,  they    "                  " 

xohva, " 
xixva,  you 
xeva,  they 


Aud 

xiva,  I  ate,  or  have  eaten.  xohva,  we  ate  or  liave  ealeo.^ 

xalva,  thoii  " 

xva,  he 
So  also, 

xivar,  I  slept,  op  have  slept, 
xtcu^ue,  I  kneeled,  or  have  kneeled. 
The  verb  vah  is  a  neuter  and  means  "  to  wish." 


quivakf  I  wish, 
caAvah,  thou  wishest. 
tivfUi,  he  wishes. 


kahvak,  we  wish. 
quixvah,  you  wish. 
quevah,  they  wish. 


ioAyMico(,  we  rejoice. 
quixquicot,  you  rejoice, 
2i«  j«tw(,  they  rejoice. 


Thus, 

quiquicot,  I  rejoice. 

caf^uico^  thou  rejoiceat. 

tiqmcot,  he  rejoices. 
The  verb  qoA,  to  be  in  a  place  (Span,  eatar).  , 

yn  qo/i,  I  am.  oA  qoA,  we  are. 

a(  qoA,  thou  art.  yxt^h,  you  are. 

ha  qoA,  he  is.  Ae  qoA,  they  are. 

The  following  coDTSnieat  preseaUitioa  of  the  verbal  panicles  fa  Uki 
from  TorresBDo'a  Gruatnu : 

r«rhil  PttrtUUt. 
1.  For  active  verbe,wWch  bCBio  wiUi  a  consonant : 

For  tht  Praent  IraptTftd  and  Future. 


tika- 


3.  fa- 


-^.jjw   loSoh.        (i     - ""vv^TTi^  Uiiu 

a.  lu  —- ■  tiqtU — — " 

The  parliclea  are  used  [n  the  Present  with  the  prefix  taa  ;  in  tha  Pnlui 
wilb  the  preSx  x.  and  in  the  Iroperfret  hy  prefixing  z  to  the  PreMnt,  a8 

tan  tin  loSoh,  I  lore  ;  x  tin  loSoh,  I  ahall  love  ;  x  tan  tin  lo'^oh,   I  wl 
loving. 

For  the  Ftrftet. 


1. 


The  pttrllcle  mi  la  prefixed  to  these  when  the  action  U  recent;  c<iil»Xi 
I  have  loved  ;  mi  xia  ioloh,  1  have  recently  loved. 


2.  For  Active  verb*  which  begin  wiili  a  vowel : 
tbr  Praml,  Imptrftct  and  Faturt. 


c  ume  prcBxes  are  used,  tan  tin  oqutiiah,  I  believe  ; 
k  believing ;  xtin  oqutiah,  I  shall  believe. 


8.  ParticIeB  for  absolute,  passive  and  neuter  verbi. 
Fbr  Prttent,  ImperfKt  and  Fiitvre, 


I  for  the  Imperfect, 


-^^^    S_B  active  verbs,  the  particle  mi  may  be  preHsed  to  these  to  denote 
r«c^  ■»  t   past  time  (the  Preterit  Proximate). 

^T-      The  rules  for  the  formfltion  of  absolute  and  passive  verbs 

fii"***-**     active  verbs  of  several  syllables  are  as  follows ;  The  verb, 

U*—-'^^^  ,   for  iastance,  drops  the  final  h  and  takes  in  place  of  it  n, 

»***-*■     "t  bus  forms  the  absolute  verb.     This  form  may  be  used 

V^^-Q-Oiit  an  object,  as  ^wt   hlon,  I  love,   not  saying  whom. 

pnx.   -\^^tieQ  t},e  proiiouna  yn,  a/,  etc.,  are  prefixed,  it  has  the  force 

o'    *-Q-^  active,  as  yn  lo-on    Dios,  I  love  God;  yn  qnirrapan 

(»''***'>»»,  I  whip  the  boys.   This  is  tbe  general  rule  for  all  active 

<0f  OB  of  several  syllables. 

1-    Pa^ve  verbs  are  formed  from  active  verbs  of  more  than 

0***  Syllable  by  dropping  the  k  and  substituting  x,  as  qui  hSox, 

\  *Ta  li)ve«l.     After  this  form  the  ablative  of  the  person  miiBt 

lO^^'^ed,  as,  ytit  ij-flx  rumn/  Dios,   I   am   loved  by  God;  qui 

fOJwj:  rvmal  vahtifi,  I   am  whipped  by  my  master.     This  is 
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also  the  formation  of  the.  passiye  in  verbs  of  several  sjrll^blfli 
which  begin  with  a  vowel,  as  quinaqaxan^  I  hear,  jutnoqaxuz, 
I  am  heard. 

T".  Active  verbs  of  only  one  syllable  form  their  paasiveB  in 
two  manners. 

The  first  is  to  drop  the  particles  of  active  verbs,  which  are, 
tin^  tay  tUy  etc.,  and  substitute  those  of  neuter  verbs  which  arOi 
jwi,  caty  tiy  etc.,  as, 

tin  ban^  I  make.  qui  ban^  I  am  made. 

tin  ya^  I  give.  qui  ya,  I  am  given. 

And  so  with  all  verbs  of  one  syllable. 

The  second  form  of  the  passive  is  by  adding  the  particle  tak 

to  the  verb  preceded  by  a  vowel  like  that  in  the  verb,  as,  ban- 

atahy  yatahy  etc. 

77ie  Imperative. 

All  verbs  of  one  syllable  or  vowel  if  it  is  a,  c,  or  t,  form 
their  imperative  in  a  in  both  singular  and  plural,  e.  g., 
tiban^  I  do ;  imper.  tabana,  do  thou ;  pi.  tibana^  do  you. 
tinq^^et,  I  see ;  imp.  taq^eta,  see  thou;  pi.  tiq^eta^  see  ye. 
tin  quivj  I  untie :  imp.  taquira^  untie  thou ;  pi.  tiquira^  untie 

tin  piZj  I  ^^Tap ;  imp.  tapi'za,  wrap  thou ;  pi.  tipiza^  T^Tap  ye. 

Those  of  one  syllable  with  the  vowel  o  form  their  impera- 
tive in  0,  as, 

tin  botj  I  wrap  up;  imp.  tahyto^  wrap  thou  up;  pi.  tiboto^ 
wrap  ye  up. 

tin  cut^  1  sc'rai^e ;  imp.  tacoto,  scrape  thou ;  pi.  ticotOy  scrape 

yc. 

tin  lol,  I  buy;  imp.  talolo^  buy  thou;  pi.  tilo^o^  buy  ye. 

Those  of  one  syllable  with  the  vowel  u  form  their  impera- 
tive in  u  ;  as : 

tinqiit^  I  api)car :  imp.  taqutUy  apj^ar  thou :  pi.  tiqxitu^  ap- 
pear ye. 

tinchup^  I  quench;  imp.  tachupu,  quench  thou;  pi.  tichupu^ 
quench  ye. 

But  if  tlie  verb  is  of  more  than  one  syllable,  the  imperative 
has  the  same  form  as  the  indicative,  and  one  of  these  particles, 
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is  added :  toA,  taoc^  or  oc ;  and  these  particles  can  follow  all 
verbs,  active,  passive,  neuter  and  absolute.  In  this  case  no 
vowel  is  added  to  the  verb.  For  example,  tahan  ta\  taban  taoc, 
taba  noc^  do  thou.  This  form  is  deprecative,  rather  asking 
than  commanding. 

The  pronouns  ru,  first  person  singular,  and  ia,  first  person 
plural,  are  often  used  with  active  verbs  instead  of  these  parti- 
cles. For  example:  Nuq^fCta  na  missa^  qateqa  quibe^  Iict  me 
first  see  the  mass,  and  then  I  shall  go.  Ka  lihala  na  xolohauh 
Sancta  Maria,  qateqa  tin  bijh  ru  qohlem  sancto,  Let  us  first 
salute  the  queen.  Holy  Mary,  and  then  we  shall  speak  of  the 
saint. 

Another  imperative  and  prohibitive  is  formed  by  dropping 
the  first  letter  of  any  one  of  the  above  mentioned  particles,  and 
substituting  the  letter  J  or  m ;  as,  JoJan,  do  it  not ;  machup, 
do  not  quench  it.  In  this  case  no  vowel  is  added  to  active 
verbs  of  one  syllable,  but  the  simple  form  of  the  verb  is  used, 
whether  it  be  active,  passive,  neuter  or  absolute. 

Optative  Mood. 

The  particles  of  the  optative  mood  are  the  same  as  those  of 
the  indicative,  with  the  addition  of  the  particle  tah ;  as :  tin 
loSotah,  would  I  loved  God !  xin  lo^otah,  would  I  had  loved 
God! 

The  particle  tah  is  also  placed  after  the  particle  of  present 
time  ton,  and  before  the  verb ;  as,  tan  tah  tinu  q^et  nu  tata, 
would  I  could  see  my  father  now ! 

Subjunctive  Mood, 

The  particle  vetah  is  used  for  this  mood ;  as,  vetah  tin  loloh 

Dto8,  qui  loSox  rumal  Dios,  If  I  loved  God  I  should  be  loved 

by  God. 

Infinitive  Mood. 

This  is  formed  in  a  variety  of  ways. 

The  first  is  by  taking  the  verb  tirah,  he  wishes,  preterit 
xrahf  in  the  third  person,  without  variation,  and  for  the  sub- 
ject the  pronouns  nu,  a,  ru,  or,  if  the  verb  begins  with  a  vowel, 
v,  au,r;  and  then  the  active  verb,  and  not  a  passive  or  neuter ; 
aS|  tirah  nu  loZoh  Dios,  I  wish  to  love  God. 
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But  if  the  sentence  includes  any  of  those  accusatives  above 
mentioned,  to  wit,  quin^  cat,  koh^  quix^  que^  the  infinitiye  ii 
formed  by  placing  first  this  accusative,  next,  the  yerb  rah  with- 
out any  particle,  then  the  pronouns  nw,  a,  ru,  or,  if  the  verb  be- 
gins with  a  vowel,  v,  au,  r,  and  lastly  the  active  verb ;  as,  eol 
rah  nu  loSohj  I  wish  to  love  thee. 

T*.  Note  that  if  the  verb  ttrahj  raJty  is  followed  by  a  pasBiva, 
neuter  or  absolute  verb,  then  this  verb  tirah^  is  to  be  conju- 
gated with  the  particles  of  the  neuter  verb ;  as 

qui  rahy  I  wish.  koh  rah^  we  wish. 

cat  rah,  thou  wishest.  quix  rah,  you  wish. 

ti  rahj  he  wishes.  que  rah^  they  wish. 

It  agrees  in  number  and  person  with  the  person  who  acts 
and  is  followed  by  the  passive,  neuter  or  absolute  verb  without 
a  particle ;  as, 

qui  rah  var,  I  wish  to  sleep,  koh  rah  var^  we  wish  to  sle^. 

cat  rah  var^  thou  wishest  to  quix  rah  var^  you  wish  to 

sleep.  sleep. 

ti    rah   var^   he    wishes    to  que  rah  var,  they   wish  to 

sleep.  sleep. 

Another  method  of  forming  the  infinitive  is  by  taking  the 
verb  tivahoj  I  wish,  and  then  placing  the  active,  passive  or 
absolute  verb  with  its  pronoun  in  number  and  person,  as, 

tivaho  tin  loloh  Dios^  I  wish  to  love  God. 
tavaho  ta  hloh  Dios^  thou  wishest  to  love  God. 

tivaho  qui  var^  I  wish  to  sleep. 

tavaho  cat  var^  thou  wishest  to  sleep. 

tiraho  ti  var^  he  wishes  to  sleep. 

tikaho  Jcoh  var,  we  wish  to  sleep. 

tivaho  quix  var,  you  wish  to  sleep. 

ticaho  que  var^  they  wish  to  sleep. 
tivaho  qui  hlox^  I  wish  to  be  loved. 
tavaho  cat  lolox,  thou  wishest  to  be  loved. 

tivaho  quitihoji^  I  wish  to  teach. 

tavaho  catihon^  thou  wishest  to  teach,  etc. 


UM.]  393  rBrtDton. 

Of  the  Gerund  with  the  Accusative,  and  the  First  Supine, 

To  form  a  sentence  containing  a  gerund  with  accusative, 
they  make  use,  for  the  present  and  future  tenses  of  the  verb 
tibej  and  for  the  preterit  of  xftc,  both  from  be,  to  go. 

They  also  use  for  present  and  future  the  verb  tul,  preterit 

aeul,  to  come. 

Both  are  used  in  the  third  person,  and  are  not  conjugated,  but 
are  followed  by  nw,  a,  ru,  or,  v,  aw,  r,  of  the  subject,  the  latter 
•when  the  active  verb  begins  with  a  vowel,  and  this  active 
agrees  in  number  and  person  with  the  subject.  Examples:  tibe 
nu  loloh  DioSj  I  am  going  to  love  God;  tulnu  rapah  ala,  I 
come  from  (I  have  just  been)  whipping  this  boy. 

^.  Note,  that  if  either  of  these  verbs  signifying  movement, 
which  are  used  in  forming  gerunds,  tibe,  xbe,  tul,  xul,  is  followed 
by  a  neuter,  passive  or  absolute  verb,  then  the  verb  of 'move- 
ment is  conjugated  with  the  proper  particles  of  a  neuter  verb, 
and  agrees  with  them  in  number  and  person,  and  the  neuter, 
passive  or  absolute  verb  follows  without  variation.  Examples, 
q^ii  be  var,  I   am  going  to     koh  be  var,  we  are  going  to 

sleep.  sleep. 

cat  be  var,  thou  art  going  to     qiiix  be  var,  you  are  going  to 

sleep. 
ti  be   var,  ho   is  going   to     qu£  be  var,  they  are  going  to 
sleep.  sleep. 

quin  ul  tihoXy  I  am  going  to  be  taught. 

catul  tihox,  thou  art  " 

tul  tihox,  he  is  " 

kohul  tihox,  we  are  ** 

quixul  tihox,  you  are  ** 

que  ul  tihox,  they  are  " 

quibe  va,  I  am  going  to  eat.       hohhe  va,  we  are  going  to  eat. 

eaibe  va,  thou  art         "  quixbe  va,  you 

tibe  va,  he  is  "  quebe  va,  they 

xinul  xuque,  T  come  from  kneeling  down. 
xatul  xuque,  thou  comest 
xul  xuque,  he  comes  from 
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xohul  xuque^  we  come  kaeeling  down. 
xixul  xuque^  you  " 

xeul  xuque^  they  " 

Example :  Quibe  tihon  chuitah  amaS^  I  am  going  to  teaeb 
in  all  the  villages. 

^.  Note  that  if  a  sentence  with  a  gerund  contains  one  of 
these  accusatives,  quin^  cat,  tij  the  accusative  is  placed  first, 
then  the  verb  be,  or  ul,  without  a  particle;  next,  the  pronoun 
nu,  a,  ru,  for  the  subject ;  and  last  the  active  verb,  without  a 
particle;  as: 

Quixbe  nu  loloh,  I  am  going  to  love  you. 
Kohul  i(i,eta,  you  are  coming  to  see  us. 
If  with  this  accusative  form  it  is  desired  to  express  a  wish, 
as,  I  wish  to  go  to  see  you,  in  this  case  the  verb  tirahy  to  wish, 
is  inserted  between  the  accusative  and  the  verb  of  movement,  aa, 
Quix  rah  be  n?^q,tf^a,  I  wish  to  go  to  see  you. 
Koh  rah  ul  y  camigaJi,  you  wish  to  come  to  kill  us. 
^.  Note  that  when  in  a  sentence  like  the  above  we  place  the 
subject  first,  or  use  the  pronouns  nak,  who,  or,  Aa,  he,  then  the 
arrangement  is,  first  the  subject,  next  the  verb  be  or  ul^  and 
lastly  the  absolute  verb,  not  the  active,  and  the  pronouns  nu, 
a,  rw,  are  omitted ;  as, 

Ahq^hamix  xibe  qamo  chi  vochoch,  the  Alguacil  was  going  to 
my  house  to  take  me. 

Nak  xat  rapanf    Who  whipped  thee?    Ha  xin  rapan^  That 
one  whipped  me. 

In  such  sentences  the  absolute  formof  the  verb  isu  sed. 
^.  Observe  further  that  when  we  speak  in  the  imperative, 
using  a  gerundive  sentence,  as.  Go  call  the  fiscal,  or.  Go  and 
bring  bread ;  such  sentences  are  not  formed  with  the  verb  tibt, 
but  with  the  verb  hat,  go  thou,  or,  hi,  go  you,  a  syncopated 
form  from  the  same  verb,  the  x  being  dropped ;  this  is  followed 
by  one  of  the  pronouns,  nu,  a,  ru,  for  the  subject  and  then  the 
active  verb ;  as, 

Ba  taha  fiscal.  Go  thou  and  call  the  fiscal. 

Hi  qamar  vai.  Go  you  and  bring  bread. 

Ha  velegah  manteles,  Go  thou  and  take  the  mantles. 
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Chapter  IV.    On  the  Formation  of  Participles  and 

Verbal  Nouns. 

There  are  participles  and  verbal  nouns  derived  from  active, 
passive,  neuter  and  absolute  verbs. 

Verbal  Nouns  from  Active  and  Absolute   Verbs. 

Verbals  with  the  prefix  ah.  These  verbal  nouns  are  formed 
from  active  verbs  by  prefixing  ah  to  the  root ;  as  fo2bA,  to  love, 
lol^  a  thing  loved,  ahlol^  he  who  loves,  or,  in  whom  love  is; 
tiA,  teaching,  ahtih^  the  teacher.  These  are  declined  by 
means  of  the  primitive  pronouns,  as, 

yn  ahtih^  I  am  a  teacher.  oh  ahtih,  we  are  teachers. 

cU  ahtihf  thou  art  a  teacher.        yx  ahtih^  you  are  teachers. 
ha  ahtih^  he  is  a  teacher.  he  ahtih^  they  are  teachers. 

yn  ahloloh,  I  am  a  lover,  or  have  love,     (sic.) 

at  ahlolohj  thou  art 

ha  ahloloh,  he  is 

oh  ahloloh,  we  are  lovers,     " 

yx  ahloSoh^  you  *' 

he  ahloSoh,  they  *^ 

These  do  not  govern  any  case  after  them. 

This  particle  aA,  prefixed  to  nouns  signifies,  native  country, 
nation  or  business ;  as  qhamiy^  the  staff  of  office ;  ahqhamiy^  the 
person  who  carries  it,  the  Alguacil ;  ahpanlan^  a  resident  of 
Guatemala. 

Verbals  ending  in  y.  Loloy^  he  who  loves.  This  termina- 
tion corresponds  to  the  -tor  or  -trix  of  the  Latin,  amator^  ama- 
trix.  It  is  suffixed  to  active  verbs  of  more  than  one  syllable, 
and  if  they  terminate  in  A,  this  letter  is  dropped.  A  primitive 
pronoun  is  prefixed,  and  the  verbal  governs  the  genitive, 
which  is  placed  after  it,  as, 

yn  loSoy  avichin^  I  am  a  lover  of  thee. 
at  hloy  vichin^  thou  art  a  lover  of  me. 
ha  loloy  kichin,  he  is  a  lover  of  us. 
oh  loSay  quichin,  we  are  lovers  of  them. 
he  hloy  yvichin,  they  are  lovers  of  you. 
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Verbals  ending  in  yom,  Loloyom^  he  who  loves;  this  parti- 
cipial is  formed  from  an  active  verb  of  more  than  one  syllable, 
the  terminal  h  being  dropped,  and  yom  substituted,  as,  2o2>>&,to 
love,  hloTjom^  he  who  loves;  chahih,  to  guard,  chahiyom^  he 
who  guards;  etamah^  to  know,  etamayom^  he  who  knows. 
Dios  etamayom  ronohel  ka  banoh,  God  knows  (is  the  one  who 
knows)  all  our  works.  In  rare  cases  these  verbals  govern  cases 
after  them. 

Thci-e  jmrtici})ials  can  also  be  formed  from  absolute  verbs  de- 
rived from  actives  of  but  one  syllable,  as  q,e<,  to  see,  q^^etoyom^ 
he  who  sees.  The  following  sentence  contains  examples:  Mani 
(^^etoyom-^  mani  a^axayora^  ri  tuya  Dios  chiquichin  eloloy 
richiny  literally,  They  are  not  seen,  they  are  not  heard,  those 
things  which  God  has  to  give  to  those  (who  are)  lovers  of  him. 

Verlals  ending  in  el,  Lolonel,  he  who  loves.  This  parti- 
cipial is  formed  from  absolute  verbs  of  more  than  one  syllable 
by  adding  el,  as,  active,  loloh,  absolute,  lolonj  lolanel,  he  who 
loves ;  active,  rapah,  absolute,  rapan,  rapanel^  he  who  whips. 
It  is  preceded  by  the  primitive  pronouns,  and  does  not  govern 
cases  after  it. 

In  some  cases,  but  not  in  all,  this  participial  may  be  formed 
from  an  absolute  verb  derived  from  an  active  of  only  one  svlla- 
ble;  in  which  case  the  termination  added  is  nel;  as,  cofo.to  set 
free,  colonel,  he  who  sets  free ;  tionel  cami^anels  qaxtok^  a  biter 
and  a  slayer  is  the  Devil.     These  do  not  govern  cases. 

Vcrhah  ending  in  inak,  Loloninak,  he  who  loved.  Thifl 
participial  is  formed  from  absolute  verbs  of  more  than  one  syl- 
lable by  adding  inak,  as,  lolon,  loloninak.  From  these  parti- 
cipials  is  formed  the  pluperfect  tense,  as  has  already  been 
stated.  Tliey  are  used  like  the  last  mentioned  and  do  not 
govern  cases,  as,  yn  lol^om'nak,  I  am  he  who  loved. 

Verbals  ending  in  ic.  This  participial  is  formed  from  the 
absolute  verb  by  adding  ic,  as,  lo^on,  lolonic.  It  signifies  the 
result  of  the  action  of  the  verb  from  which  it  is  derived,  as 
lolom'c,  a  work  of  love.     They  are  not  much  used. 

Verbals  ending  in  cm.     This  participial  is  in  common  use. 
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It  is  formed  from  absolute  verbs  by  adding  em;  as,  hSon^ 
loZonem^  that  is  a  work  of  love.  It  is  not  united  to  pronouns, 
but  is  used  absolutely,  as  tan  tiban  lolonem^  even  now  a  work 
of  love  is  performing ;  tan  tiban  rapanem^  even  now  a  work  of 
whipping  is  performing ;  tan  tiban  }!ihalonem,  now  a  work  of 
praying  is  performing,  or,  they  are  at  prayer. 

Verbals  ending  in  bal.  This  is  a  verbal  form  in  very  fre- 
quent use ;  lolobal,  the  love  with  which  I  love.  It  is  formed 
from  an  active  verb  of  one  syllable  by  adding  iaZ,  as,  ban^  to 
do,  banbal^  that  with  which  anything  is  done ;  and  from  those 
of  more  than  one  syllable  by  changing  the  terminal  A,  if  there 
ia  one,  into  bal.  It  is  conjugated  by  prefixing  the  pronouna 
nu,  a,  ru,  and  governs  the  genitive  after  it;  as,  nu  hSobal 
avichin,  my  love,  or  manifestation  of  love  for  thee ;  so,  when 
an  Indian  brings  a  present,  he  says :  Nu  lolobal  avichin  vas^ 
This  is  the  manifestation,  or  proof,  of  my  love  for  thee. 

Verbals  ending  in  ol  or  uL  These  are  formed  from  active 
Terbs  of  one  syllable,  as,  ban,  to  do,  banol,  he  who  does ;  q,e^, 
to  see,  q^etolj  he  who  sees ;  if  the  vowel  in  the  verb  is  u,  the 
lennination  is  ul,  as,  cup,  to  snatch,  cupul,  one  who  snatches. 
They  are  used  with  the  primitive  pronouns  prefixed,  and  fol- 
lowed by  the  genitive,  as,  yn  q^etol  avichin^  I  am  one  who  sees 
thee,  that  is,  I  come  to  see  thee. 

Verbals  ending  in  oh  or  uh.  These  are  formed  from  active 
verbs  of  one  syllable.  They  signify  the  result  of  the  action  of 
the  verb,  as,  ban,  to  do,  banoh^  that  which  is  done,  the  work ; 
hox,  to  fornicate ;  hoxoh,  the  deed  of  fornication ;  loZ^  to  buy, 
loSoh,  the  work  of  buying.  They  are  used  with  the  pro- 
nouns nUj  a,  ru,  as,  nu  banoh,  my  work. 

Verbal  Nouns  from  Passive  Verbs. 

Verbals  in  el.  These  correspond  to  those  in  Latin  in  dvs  ; 
they  are  formed  from  passive  verbs  by  adding  el,  as,  loXox,  to 
be  loved,  hSoxel,  that  which  is  to  be  loved,  Latin,  amandus, 
dOf  dum;  ban,  to  be  done,  bajiel,  that  which  is  to  be  done. 
They  are  conjugated  by  prefixing  the  primitive  pronouns,  and 
require  the  ablative  after  them,  as,  ha  banel  vumal  ri,  it  is  to 
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be  done  by  me ;  Dios  loloxel  vumal,  God  is  to  be  loved  by  me; 
at  lo£oxel  rumal  DtoSj  thou  art  to  be  loved  by  God. 

Verbals  in  inak.  This  is  a  past  participle  formed  by  adding 
inak  to  the  passive  verb,  as,  lolox^  to  be  loved,  hSaxinak^  the 
having  been  loved.  It  is  conjugated  by  prefixing  the  primitive 
pronoun  and  requires  the  ablative  after  it,  as,  yn  loloxinak 
avumal^  I  have  been  loved  by  thee;  at  rapaxinak  rumal 
ahtih,  thou  hast  been  whipped  by  the  teacher. 

Verbals  in  yc.  These  are  formed  by  adding  yc  to  the  pas- 
sive, and  signify  the  passive  action  of  the  verb,  as,  loZox^  to  be 
loved,  loZoxyc^  the  condition  of  being  loved.  They  reqtdre  the 
possessive  pronouns  to  be  prefixed,  as,  nu  loloxyc  rumal  IHot^ 
the  love  with  which  I  am  loved  by  God ;  a  loloxyc  vumal^  the 
love  with  which  thou  art  loved  by  me. 

Verbals  in  om.  These  correspond  to  the  Latin  tus^  tCL^  tum^ 
and  are  formed  from  passive  verbs  of  more  than  one  syllable 
by  changing  the  final  x  into  m,  and  when  the  verb  is  of  one 
syllable  by  adding  om^  or,  if  the  vowel  in  the  root  is  u  or  a,  by 
adding  um  or  am  ;  as  lolox^  lolom,  that  which  is  loved ;  banom^ 
that  which  is  done :  chup,  to  be  quiet,  chupum^  that  which  ii 
quieted.  They  are  conjugated  with  the  derivative  pronouns, 
as  nu  hanom^  the  thing  that  has  been  done  by  me ;  nu  q,etofn, 
that  wliich  has  l)ecn  seen  by  me ;  nn  hlorn^  that  which  has  been 
loved  (or  bouglit)  by  mc;  rnaihax^  to  be  held  in  reverence,  nu 
maihani^  that  which  is  held  in  reverence  by  me.  This  particip- 
ial is  in  verv  (•ummoii  use. 

Verbal  Nouns  from  NexUer  Verbs, 

The  participials  and  verbal  nouns  formed  from  neuter  verbs 
may  be  understood  from  the  following  examples : 

Verbah  in  el.  Oc^  to  enter,  oqucl^  he  who  has  to  enter,  as, 
vae  nti  qfih(fl  of/uel pa  escuela^  this  is  my  son  who  has  to  enter 
into  the  school. 

Verbah  in  irtak,  Oquinal',  the  thing  which  has  entered. 
These  anj  conjugated  with  the  primitive  pronouns,  as,  y» 
oquinak  pa  hai/^  I  am  he  who  has  entered  into  the  house; 
oquinak  pe  ha  that  one  has  entered. 
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Verbals  in  ic.  OquiCj  the  entrance.  These  are  conjugated 
with  the  derivative  pronouns,  as,  voquicy  my  entrance,  avaquie^ 
thy  entrance. 

Verbals  in  bal,  Oquibal^  the  entrance ;  this  word  conveys  all 
the  meanings  which  I  gave  to  the  passive  verbals  in  bal.  These 
are  nsed  with  the  derivative  pronouns,  as,  mani  voquibal  atnqtn, 
I  have  no  entrance  with  you,  or,  I  have  nothing  to  do  with 
you ;  mani  roquibal  nu  vay  ;  I  have  nothing  for  its  entrance  (to 
enter  with)  my  bread,  that  is,  I  have  no  meat  to  eat  with  it. 

Verbals  in  em.  Oquem,  the  entrance,  signifies  the  action  of 
the  verb.  It  does  not  admit  any  pronoun  before  it,  as,  xban 
oquem  pa  hay,  an  entrance  was  effected  into  the  house.  To  de- 
note whose  action  it  was,  the  genitive  is  used,  and  then  the  sig- 
nification becomes  of  the  present  time,  as  Oquem  richin  kahaiial 
Jesu  Christo  pa  templo  tan  ^ph  chi  la  Jerusalem — Our  Lord 
Jesus  Christ,  entering  into  the  temple  which  is  in  Jerusalem. 

0/ certain  Pronouns. 

In  sentences  like  some  of  the  above,  and  like,  "  I  love  thee," 
•*  Thou  lovest  me,"  etc.,  there  are  five  accusatives  which  serve 
for  the  presents  and  &tures.     They  are : 

quin,  me.  koh,  us. 

cat,  thee.  quix,,  you. 

que,  them.* 

The  following  are  for  past  time : 

xin,  me.  xoh,  us. 

xat,  thee.  xix,  you. 

xe,  them. 

To  form  a  sentence,  we  must  first  place  the  appropriate  ac- 
cusative as  above,  next,  the  derivative  pronoun,  nu,  a  ru,  or,  if 
the  verb  begins  with  a  vowel,  v,  au,  r,  and  then  the  active  verb 
without  a  particle ;  as,ca^  nu  loloh,  thee  I  love ;  qui  nu  lo2k>h, 
myself  I  love ;  quix  ka  loSoh,  you  we  love. 

It  will  be  noted  that  the  n  of  the  first  person  of  the  present 
accusative  is  dropped  when  the  subject  of  the  verb  is  of  the 

«Iii  the  ftiiture  these  are  preceded  by  the  Hiture  sign,  ar. 
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Uiird  person  singular  or  pinra!,  a«  qui  ruloSoh  Padre^  the  fstbei 
loves  me ;   qui  lolok  vlzilah  vinak,  good  men  love  me. 

Observe  that  in  these  sentences  the  subject  of  the  verb  i 
placed  at  the  end ;  and  if  we  place  it  at  the  begiuning  of  th 
sentence,  as  in  using  nak,  who,  or,  ha,  that  one,  then  we  mui 
Qse  the  abaolutc  and  not  the  active  form  of  the  verb ;  as  na 
xat  banof  Who  made  thee?  Dios  xt  bano,  God  made  UM 
Nak  xat  vinakirii;an  f  Who  created  thee  ?  £fios  xi  vtTiaJciri 
^n,  God  created  me.     Pedro  xoh  camigan,  Pedro  killecl  us. 

There  are  some  reciprocal  pronouns,  which,  although,  tfaejf 
have  aheady  been  spoken  of)  must  be  mentioned  here.  Tfaejl 
are: 

MI,  myself.  ki,  ourselves, 

avi,  thyself.  yvi,  yourselves, 

ri,  himself.  qui,  themselves. 

They  are  placed  after  active  and  absolute  verbs,  aa  follows : 
()>i  lo2^h  VI,  I  love  myself. 
la  Ivloh  avi,  thou  lovest  thyself, 
(t  loloh  ri,  he  loves  himself)  etc. 
The  same  meaning  may  be  expressed  thus: 
t/ui  loSon  vi,  I  love  myself. 
eat  loZjn  avi,  thou  lovest  thyself. 
//  loSon  ri,  be  loves  himself. 
These  accusatives  may  also  be  used  with  verbal  nouns,  a«: 

oh  hlon  ki,  we  love  one  another. 
And  with  passive  participials  in  on,  as, 
nu  foStm  vi,  I  love  myself, 
cat  loSon  avi,  thou  lovest  thyself. 
ru  cami^an  ri,  he  is  killing  himself. 
The  particle  rijl,  placed  at  the  end  of  verbals  ending  in 
conveys  the  idea'of  univenaUty,  as,  hlobalrtjl,  the  love 
one  has  for  all;  Toai/iabalrijl,  the  reverence  which  one  bsa 
aU. 

This  ezplftnntluti  of  what  are  called  the  "  TranBltiona  "  U  not  very  f 
but  coDtainn  the  CMenti&la.    Tlie  other  gr&mmariana  aot«  Bomn  «ll{ 


Thus  will)  Ilie  QEgallre  adverlii  ba  and  nta,  there  is  a  aynlheeia  of 

d  adverb,  aa  : 
Wnn  (6a  +  qain  -j-  u)  camii^ah,  Ihou  dost  uol  kill  mo. 
tot  (ill  +  eat)  rtti  eumi^aA,  I  do  not  kill  thee. 
behi  (6u  +  koh  +  0  cami^ah,  you  do  not  kill  ua. 
A«  (ba  +  7ue)  n  eami^h,  Ihou  dost  not  kill  theni. 


C,i 
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Composition  and  Dkrivation  of 
VKRsa. 
^"erbs  may  be  formed  from  almost  all  nouns,  both  subatantive 
,  ^*i   adjective,  by  adding  one  of  the  following  particles:  or,  er, 
■    Or,  ur,  according  to  the  usage  of  the  Indians,  aa  mama,  an 
*-*    man,  ft"  mamar,  to  grow  old ;  w(a,   a  good  thing,  (uieiV,  to 
^■l*e  oneself  good ;  teu,  something  cold,  tileur,  to  grow  cold. 
-^^ctive  verbs  may  be  formed  from  nearly  all  neuter  verbs  by 
^^^'iing  the  particle  i<}ah  or  ejoA;   as  tiitzir,  to  become  good. 
^^iri';ah,  to  make  another  good  ;  tileur,  to  grow  cold,  titeuri^k, 
^^-*    *»iake  something  cold. 

Tl'he  particle  beh  added  to  active  verbs  of  one  syllable,  and  to 

**oee  of  more  than  one  syllable,  dropping  the  terminal  h,  if  they 

^■v-©  one,  forms  an  instrumental  verb ;  as,  t>an,  to  do,  Ubanheh, 

^-*   <io  something  with  an  instrument;   ft'  lol^h,  to  show  love 

^'"'tlj  some  act,  as  by  giving  a  gift.     Tipe  liatal  t/a  tin  chahbeh 

**'**i'a.  Bring  a  little  water  that  I  may  wash  my  hands  with  it, 

^  ya  him  tomin,  tin  loXbek  nu  vay,  Give  mo  a  tomin  that  I 

^*a_y  buy  my  bread.     A  poasive  may  lie  formed  from  this  by 

^^■laiiging  the  final  A  into  x  ;  as,   Vae  hun  abah  ti  camt^abex  q,t, 

^*«r«  is  n  stone,  with  which  the  dog  may  bo  killed.     These  in- 

^'Timoiital  verbs,  whether  active  or  passive,  may  govern  geni- 

^*es  after  them  ;  as,  Vae  Aun  colo  taxtmiieh  avikam.  Here  ia  a 

"^^^itl    for  tying  thy  load ;    or,  Vae  hun  colo  tixinbth  avikam, 

^■CPe  U  a  oord  with  which  thy  load  may  be  tietl. 

^euter  verbs  may  be  treated  in  the  same  manner,  though  lesa 
^^quenlly  than  actives,  except  that  with  them  the  form  ibfh  is 

L~        **ttployed.     Actives  and  passives  of  these  instrumental  neuters 
***  «Ut>  ased,  as,  neuter,  oc,  to  enter,  instrumental  oquiUk,  pas- 
Pnoc.  AMKic  rtiTLoa.  soc.  xxi.  115.  3i.    printbd  march  10, 1884. 
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sive  form,  oquibex.  Thus,  Xoquibek  Pedro  avoehtii^  Pedro 
entered  thy  house ;  Xoquibex  rumal  Jtuticia  avoehockf  ^kj 
house  was  entered  by  the  police. 

Active  verbs  are  formed  from  subetantive  nouns  by  ad^iig 
one  of  these  particles,  aA,  eh,  ih,  oh,  uh  ;  as  axJibiil^  a  compamon, 
tivachbilahy  to  take  one  as  a  compamon ;  tee6,  laughter,  ttfite- 
beh^  to  laugh  at  one. 

Of  Neuter  Verbs,  ending  in  c,  of  more  than  one  Syllable. 

There  are  in  this  language  some  neuter  verbs,  of  more  than 
one  syllable,  ending  in  e,  ss^pae,  to  stand  up,  quqae,  to  sit  down, 
qule,  to  marry,  hote,  to  ascend.  All  these  form  active  verbs 
by  dropping  the  e,  adding  the  initial  vowel  of  the  root,  and  sof* 
fixing  the  particle  ba ;  thus,  pae  forms  paaba  to  erect ;  qvqui 
forms  ququba,  to  set  down ;  qule,  qulviaj  to  give  in  marriage; ' 
hote,  hotoba,  to  lift  up.  Qui  pae,  I  stand  up,  tin  pcuxba^  I  ered 
something ;  qui  qt^q^^e,  I  sit  down,  tin  ququ&a,  I  set  something 
down. 

From  these  verbs  ending  in  e  certain  partidpials  are  formed 
of  frequent  use,  by  changing  the  e  into  2;  as  ocuque  to  kneel 
down,  xuqxil,  he  who  is  on  his  knees;  pae,  to  stand  up,  pool,  he 
who  is  on  foot.  The  plural  of  these  participials  is  formed  by 
changing  the  final  I  into  the  initial  consonant  of  the  root  and 
adding  oh  or  xih  ;  as  paal,  he  who  is  on  foot,  pa^apoh,  those  who 
are  on  foot;  qaal,  clothing  or  anything  else  laid  out  to  son, 
caacoh,  all  the  things  laid  out  to  sun.  An  exception  is  qulan, 
married  or  united,  plural  qitluqiih. 

From  this  participial  in  Z,  are  formed  some  active  verbs  with 
instrumental  signification  by  adding  tbeh.  As  this  is  a  difficult 
point,  it  is  best  shown  by  examples.  Qui  qotze,  to  lie  down ; 
it>*  participial  is  qotzol,  he  who  is  lying  down;  tin  qotzolibeh,  I 
lie  down  upon  something.  Tipe  hun  varabal  qwZ,  ru^tn  hun 
pop^  tin  qotzoh'Mi,  Bring  me  a  sleeping  dress,  and  a  mat,  so  that 
I  may  lie  down  upon  it.  So,  qui  qiike,  I  sit  down,  ti  qukulibeh, 
I  sit  down  upon  something ;  Dios  nima  ahauh,  ru  ^ukulibA 
XI  tan  (i^hacat  puakin^  God,  the  great  Lord,  is  seated  upon  a  seat 
of  gold,  or  emeralds. 
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Of  Frequentative  Verbs, 

These  inolade  frequentative  verbs  properly,  and  also'distrib- 
ntive  verbs. 

Active  verbs  of  .more  than  one  syllable,  ending  in  A,  change 
the  h  into  Za,  as,  tin  gipah,  I  divide,  tin  qiala^  I  divide  many 
times,  or  among  many  persons.  Active  verbs  of  only  one.'syl- 
lable  add  the  vowel  of  the  root,  and  then  the  particle  Za,  as,  tin 
chap^  I  seize,  tin  chapata,  I  seize  often  or  many  things.  There 
are  not  many  frequentatives  proper,  with  an  active  sense,  in 
this  language. 

With  regard  to  the  passive  verbs  derived  from  these  fre- 
quentatives, they  are  not  formed  as  the  other  passives  and  abso- 
lutes above  mentioned,  but  as  follows :  the  a  in  which  the  fre- 
quentatives end  is  changed  into  o,  and  then  the  absolute  is 
formed  in  on,  and  the  passive  in  oo; ;  as,  tin  gipala^  I  divide 
often,  qui  gipalon,  I  divide  out,  qui  gipalox,  I  am  divided  out 
frequently. 

Chapteb  VI.    Op  some  Particles  and  Adverbs. 

The  particle  vi  is  much  used  in  this  language,  and  for  many 
purposes. 

Whenever  time  or  place  is  specified  before  the  verb,  the  lat- 
ter must  be  followed  immediately  by  vi;  as  chi  rochoch  Dios 
qo  vi  Padre,  In  the  house  of  God  is  the  father.  But  if  the  verb 
is  placed  first,  the  vi  is  not  used ;  as,  qoh  chi  rochoch  Dies,  he  is 
ifk  the  house  of  God  (the  church). 

Again,  in  employing  the  dative,  if  it  precedes  the  verb,  the 
latter  must  be  followed  by  vi;  as,  chi  richin  Pedro  taya  vi,  to 
Pedro  thou  must  give.  But  if  the  dative  is  placed  after  the 
verb,  the  vi  is  not  used ;  as,  xnu  ya  chirichin  Pedro,  I  gave  it 
to  Pedro. 

It  has  also  the  signification  of  the  instrument,  if  it  immedi- 
ately follows  the  verb ;  as,  aiah  xin  camigah  vi  tziquin,  with 
a  stone  I  killed  the  bird ;  but  if  the  instrument  is  placed  after 
the  verb,  vi  is  not  .used,  but  the  particle  chi,  as,  xin  camigah 
igiquin  chi  abahy  I  killed  the  bird  with  a  stone. 
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Whenever  the  verb  ia  preceded  by  the  particle  ha,  the  pai 
clo  vi  must  follow ;  as,  ffa  quix  cololah  vi,  With  this  jou  1 
ascend  to  heaven. 

In  other  cases  vi  is  aned  to  convey  affirmution,  as,  Kilah  • 
xaban  vi  mut.-,  Certainly  you  committed  a  tfip. 

The  particle  ach  haw  no  signification  by  it«jli ;  but  joined—  *<> 
nouns  it  conveys  the  idea  of  participation  in  their  significati^cDU, 
and  it  is  used  with  the  poesesaive  pronouns ;  as,  ahmac,  siui^  ^' 
achahmac,  he  who  sins  jointly  with  another ;  vuchahniac,  ^ 
accomplice  in  sin ;  achidlatz,  he  who  goes  with  another ; 
Hil,  my  traveling  companion. 

The  particle  ^uertqa  is  illative,  and  corresponds  to  eryo 
itjilvf,  therefore,  then,  for  that  reason.     Whenever  it  precOC 
a  verb  iu  this  sense,  the  latter  mimt  be  followed  by  the  parti^"' 
vi;  as  Queret^a  ta  h^h  vi  Dioa,  Therefore  love  thou  God. 

1-  There  are  four  very  important  verbs  which  are  pla*^— -^*^ 
absolutely  at  tlie  end  of  »euttinces  containing  a  gerund  with  *—•"''' 
cusative.  They  are  el,  departing,  apon,  arriving,  kah,  descei*^^-^  " 
ing,  p€,  coming;  and  this  particle  I'aneh,  or  aSaneh,  wbi"  -*'^ 
means  "  upward." 

The  verb  et  ia  used  by  the  Indians  thus;  ta  qama  el  ripla- — *^  ' 
Take  out,  departing,  this  plate ;  (a  (13:0  el  ya  qoA   cAup^^^^^^ 
xarro.  Pour  forth,  going  out,  the  water  which  in  in  the  pitcb^^^" 
The  ZutuhilH  are  aixuHtomed  to  add  o  when  the  sentence  eO"  -*^ 
in  d. 

The  verb  apon  meamt  "  arriving  there,"  not  "  coming  ber^^^^" 
It  is  used  as  follows:  ta  biih  apon  dare  Jiscat  chuac  quin  0 
chirc,  say  to  the  fiscal  on  arrivii^  there  (or,  when  thou  airiv^ 
there)  that  to-morrow  I  am  going  there.     Ckuak  lei  apon 
camahel  rwqm  Padre,  To-morrow  will  go  forth  my  meicen^ 
to  the  place  where  the  Father  is. 

The  verb  Aa/i,  is  used  when  one  being  in  an  elevatt'd  locsti^ 
speaks,  or  writes,  or  sends  to  one  who  is  situated  lower.    Th  "* 
when  one  is  in  Atitlan  and  sjieaks  of  the  coast,  he  would  i 
this  kah,  as,  dbe  qamar  ka/i  q,''A  tai'ah,  they  are  going  to  car'* 
flowers,  descending  (or  down)  to  the  coast. 

The  verb  pe,  to  come,  is  used  as  follows:  ta  tnh  pe  candt^ 


li^^lit,  coming,  a  candle  (come  and  light  &  candle).  Thus  the  1 
j^z-'^^acher  sayH  to  the  people,  that  the;  be  attentive  during  the 
E«3 M-xnon :  Ti  ya  pe  yqux,  ti  ya  pe  yxtqutn^  tivaqaxah  po,  vcu 
2o  ^^lah  (xih  xtm  biik  chtvichin,  Give  your  hearte  hither  (coming 
l&i'&lier),  give  your  eara  hither  (where  I  am),  lieten  (in  this 
<3S.T^ection),  tlicy  are  precious  words  whieh  I  shall  speak  to  you. 
The  particle  a-aneh,  means  upward,  Latin,  aursum,  an,  qui 
9v»«aAm  alanefi,  I  look  upward. 

The  particle  can  meauR  "remaining;"  as,  xu  Inih  can  ka- 
ft>t»^*al  JesH  Christo,  the  aforesaid  our  Lord  Jesufi Christ;  xi  ru 
_I»»'ir«inA  can  nn  lata  tok  xhe  panl'an,  my  father  discharged  me,  I 
xemaining  behind,  he  going  to  Guatemala;  qaere  nu  M'A,  ini. 
jti^a,  vac  xtin  ya  can  xtin  qoh  ba  can.  These  are  my  words,  my 
«ominanda,  which  I  give  to  remain,  as  I  shall  go  away.  The 
oxprcmon  xambty  can,  means,  remain  behind ;  cAwt'A  can,  in  my 
absence,  after  I  had  left. 

The  particle  na  has  no  signification  when  used  alone ;  but 
'when  joined  to  other  words  it  has  various  meaningc.  It  is  from 
nn/ify,  first,  or,  the  first.  Thus  it  may  mean  "until,"  Latin, 
*^neCy  a*,  cat  nu  ch'/hi^aJt  na  chicam  (»qo  na  nu^_ux  chavili  qa(« 
**  tuker  ni/qwx,  1  shall  punish  thee  and  shall  not  be  satisfied 
**mil  I  have  visited  on  thee  my  anger.  Tvl  na  Padre  qa^eqa 
*^tlif,  Bo  not  go  until  the  father  hears  thee ;  qahaok  na  Padre 
"^inm  cfiohmil duio  qaleqa  tinii  kiijnih,  I  shall  not  consider  it 
'^^c  until  the  father  tells  me.  I^n  qux  na  tahoon  tinu  ya 
^'iQne,  Until  my  heart  deares  it,  1  shall  not  give  it  thee.  7Vn 
"••A  na  ruchohmit  Jiisticia,  In  the  first  place  I  shall  tell  the 
^Qth  to  the  mngislrate ;  qacamic  na,  until  death  ;  qe  ta  na,  prea- 
***tly,  after  a  while.  A  boy  about  to  be  whipped  will  say,  Ku- 
"*«/  diita  nn,  pardon  me  this  time,  wait  until  the  next  time, 

The  particle  hala  means  " somewhere."  Ba  qo  vt  Padre? 
■^bere  is  the  father?  Bala  qo  vi,  Somewhere,  I  don't  know 
^liere.  It  also  corresponds  to  all  four  of  the  adverbs  of  place, 
**^',  vncU,  qito,  qua.  Ba  xpe  vi  Padret  Whence  came  the 
**lher?  Bala  xpe  vi,  I  don't  know  whence  he  came.  Bx  che 
•*j  or,  itoA  che  el  t     How  7     In  what  manner  V 

Bilan<ik,   "something,"    "anything."      Tok  bilanak   ti  biin 


4fKJ 

chaue  ylzel  Iziih,  ma  qiitulKi;  Wiien  any  one  speaks  evU  vat 
to  you,  do  not  answer  him,  Mani  bilinak  xu  biih  Padre  ch% 
Th«  latlier  did  not  say  anything  to  me. 

Ot)ier  particles:  qahala,  from  time  to  time;  it  may  be  t 
with  repetition;  qahanlah  ^nnwn(in(i7,thesame;  qa  ruTiaht,^ 
same  ;  qo  yia'pe,  qv  qa  mam,  sometimes  I  go,  eometimes  n 
mani  humul  vakan  ehirochocli,  not  one  time  have  I  put  foot: 
hit-  house ;  vave,  here ;  vnrul  c/ure,  there  or  then  ;  chila,  i 
there,  far;  kalal,  a  httle;  kafalcLic  tiraho  tijh;  the  food  lackfl 
little,  it  is  not  ready,  an  Indian  j^ase;  kalan-halqat,  diSR 
ently,  pi.,  hatahoh  qui  qohtem  ahaua,  the  modes  of  life  of  t 
chiefs  are  diflerent;  halahok  que  tzihon,  they  speak  different] 
Bonie  well,  some  ill ;  were,  only  this;  Awqtfi'c  xa.  xere  tin  I 
ri,  only  this  do  I  say  to  thee ;  hvqigic*  xlin  ya  rhaaiitjiin  re. 
vae,  this  only  will  I  give  to  thee ;  hiquit,  intimates  a  flzod  pQ 
pose,  as,  ktqml  nube  ic  ckual;  My  departure  to-morrow  isci 
tain;  kilzth,  truly,  certainly;  cki  kitxih  vi  cki,  the  sa 
Jcitzih  ute  Dios,  truly  God  is  good.  The  following  Bre  i 
with  reference  to  past  or  future  time  in  narration  o 
hfwk,  kalok,  tok;  but  in  asking  about  past  time  they  i 
xhaniqalf  How  much  timeV  And  for  future  tUey  say,  Ai 
rtih,  when?     Haruh  cat  he?     "When  wilt  thou  go? 

"The  word  Auqi^ic  is  a  compound  of  \hc  numeral  one,  Aun,  and 
verbal  qfcte,  from  qiz,  to  flaiBli,  to  end,  hence,  "  that  wlUoli  ends  fai 

or  \»  alone.     (,Coto.) 
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SUPPLE  JfBNT. 

The  following  additional  material,  necessary  to  a  grammatical  survey 
of  the  tongae»  I  have  culled  from  the  various  MS.  sources  heretofore  men- 
tioned. 

COMPABISON  OF    AdJEOTIYES. 

This  is  accomplished  by  the  use  of  the  particles  ehie,  as,  nim  chio  halal, 
a  little  larger,  ki,  and  aUa,  as,  atga  quiaum  pe,  come  a  little  nearer ;  and 
by  adding  the  past  participles,  iq/yoinak  and  yalaquMnak,  which  mean  to 
pass  beyond,  to  exceed,  as,  iqacinak  ehi  nim,  greater  (it  exceeds  in  great- 
ness), yalaquhinak  ehi  utz,  better  (it  surpasses  in  goodness). 

Interjections. 

Ahkookf  or  akookeef  Ah  t  Alas  !  Oh  I  Expressive  of  sadness  or  com* 
passion.    This  is  much  used  by  the  priests  in  their  sermons. 

Acayf    When  one  is  beaten  or  ill  treated. 

Aqef  When  one  is  suffering  pain,  as,  for  example,  when  bitten  by 
some  animal.  The  correlative  of  ttiis  interjection  in  the  particle  le,  which 
is  placed  at  the  end  of  the  sentence,  as,  Aqe,  acqui  cam  le  t  Alas  I  I  shall 
die! 

O,  A,  Ae,  are  exclamations  of  admiration  as  in  the  compounds,  A  bin  qa, 
O  maihan  re,  etc. 

Aeo  I  Oh  I  expressing  a  wish,  as,  Aco  mixat  nuqtU,  Oh  1  that  thou 
hadst  comel 

EUah,  MUxri,  kUanari,  ib'tonoqa,  kitanaan,  queretah,  quereiare  ;  all  these 
are  desiderative  or  deprecatory.  The  root  of  the  first  five  is  the  particle  ki 
which  is  used  to  ask  a  question  in  a  confident  and  friendly  manner,  hence 
Msi^  the  truth. 

AOYBRBS. 

Affirmatiys  Adybrbs.  MUih,  truly ;  kitzihan,  very  truly ;  xaiqa, 
also ;  qo,  he,  waviuie,  it  is  well ;  haquere,  be  it  so  ;  haqaqtterey  in  the  same 
way. 

Nbgatiyb  Adverbs.  Afani  or  maqui,  not ;  wax  maniti,  by  no  means,  not 
at  all ;  mcthani,  not  even  ;  maquiam  queretah,  it  is  not  so ;  mahaniok,  is  a 
negative  indicating  past  time,  as,  mahaniok  tikalih  tok  mi  xinol,  the  sun 
had  not  yet  set  when  I  came.    The  particles  ba  and  ma  are  used  as  nega- 
Utee  in  the  singular  number,  second  and  third  persons,  especially  with  im- 
peratives, as,  ba  ban  ri,  do  not  thou  do  that ;  ba  malih  aqux,  do  not  be 
taint-hearted.    In  the  plural  these  words  become  bi  and  mi,  as,  mi  ban  ri, 
do  not  you  do  that ;  bi  pokonari^ah  imi,  do  not  abuse  one  another.     The 
ibrm  maqui  ianaan,  a  compound  of  maqui,  not,  tan,  particle  of  present 
ttme,  and  an,  an  emphatic  particle,  is  a  negative,  corresponding  to  the 
MBrmative  ki  tanaan;  they  have  the  meanings,  "not  now  at  any  rate," 
%iidy  "eren  now  at  any  rate."    The  compound  mamanion,  is  a  negative 
UitenogaUve,  or  alternative,  as,  ov^toam  pe,  mamanion  t   Dost  thou  know 
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me,  or  not  ?  Avetaam  pe  nu  qohlsmt  mamanion  t  Dost  tbou  know  mi, 
or  not?     (^uerepef  mamanion f    Is  this  so,  or  not/ 

Interrooatiye  Advebbs.  The  general  interrogBtire  is  iMikf  What, 
or,  What  is  this?  Who?  Which?  UTak  quixoxvif  WhoartthonT  JU 
la  qa  rumalf  For  what  reason  ?  Nak  ps  fit  What  is  tbiaf  Ba,  wlmel 
Ba  pe  qo  vi  f  Where  is  he  ?  Balaqa  qo  fd  ruehohmU  t  Where  is  the  tratk 
of  this?  Bi  and  he  also  have  interrogative  force,  as,  Be  chokia^tkmMk 
vi  rif  How  didst  thou  Icnow  it?  Been  xa  hant  How  didst  thou  do  Ht 
La  kitzih,  truly?  as,  La  kHzih  pe  xabiih  rif  Truly,  didst  thoa  ssj  tliiiT 
The  particle  makiis  in  very  common  use  for  the  aflBbrmatiTe  intenogatiTSik 
well,  well  then,  etc.,  as,  Maki  tekumu  hakU  yat  Then,  thou  willflt  not 
drink  water? 

DuBiTATivE  Adverbs.  The  particle  la  expresses  a  doabt  as  to  whether 
the  action  referred  to  has  occrured  ;  as  in  answer  to  the  question.  Hss  the 
father  come  ?  The  reply,  Mi  la  xul,  or  Mi  xul  la,  means^  He  may  have 
come,  it  is  possible.  A  much  used  compound  of  similar  signification  ii 
pach^om  qa  vach,  from  paehJ^jn,  to  turn,  to  change  ;  it  is  used  with  tht 
possessive  pronouns,  as,  paeh^om  ru  vaeh  nuqux,  I  am  In  doubt*  litenlly. 
my  mind  (Iieart)  changes  its  face. 


1 — hun. 

2 — eay. 

'^i^oxi. 

4 — cahi, 

5 — voo. 

6 — vakaki» 

7 — tuku. 

8 — vakxaki. 

9 — belehe. 
10 — Uihuh. 
11 — hulahuh. 
12 — cahlahuh. 
13 — orlahuh. 
14 — cahlahuh. 
Ib—voolahuh. 
li^vaklahuh. 
17 — vuklahuh. 
18 — vakxak  lahuh. 
19 — beleh  lahuh. 
20 — hu  vinak. 
21 — hu  vinak  hun,  &c. 
AO—ca  vinak. 

The  numeral  voo,  five,  when 
its  initial  letter,  as,  roo,  his  five 
as  from  other  radicals. 


Numerals. 

41 — hunroxqeU. 

42 — cayroxqal,  Ac 

60 — oxqdl. 

61 — hun  ru  humuqh,  Ac 

80 — humuqh, 
lOQ—oqal 

101 — hun  ru  vakqal. 
\20-^akqal 
121 — hun  ru  vuhqaL 
140 — vukqaL 
160 — vaJcxak  qaL 
^80— belehqal. 
200^otue. 
dOO-^olahuhqal, 
400 — omuqh. 
500— <miuq/i  oqal, 
600 — omuqh  oiuc 
700 — omuqh  volahuh  qoL 
800— caSo. 
900— *02qaZ  roxo'^o, 
1000-^^uc  r<KBo2o. 
8000>-Atf  ehuoy- 

joined  with  the  possessire  pronoun  losH 
.  Verbals  are  formed  from  these  numben* 
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The  ordinal  numbers  are  formed  from  the  cardinal  by  prefixing  the  pos- 
sessive pronoun  and  dropping  the  final  letter. 

rvhu,  first.  rooy  fifth. 

Tuca,  second.  ruvakak,  sixth. 

rox,  third.  ruvuk,  seventh. 

rueah,  fourth.  ruvakxak,  eiglith,  etc. 

The  use  of  numeral  particlen  is  very  frequent.     I  take  the  following  list 
from  Torresano's  Grammar  in  the  order  he  gives  tliem. 

pah,  for  counting  words.    With  this  particle  the  numerals  lose  their  last 
vowel ,  and  vakaki  its  last  three  letters,  as,  hupah,  capah,  oxpah,  vakpah,  &c. 

rabah,  for  counting  skeins,  threads,  or  tilings  sewed  ;  hurabah,  earabah, 
etc. 

2a,  for  counting  hands,  and  fives,  hula,  eala,  oxla,  etc. 

qulah,  for  counting  pairs. 

tnol,  for  counting  haudfuls,  or  fists. 

Up,  for  the  same. 

q*uA,  for  counting  drops. 

biL,  for  counting  chips  and  crumbs. 

lie,  for  counting  spoonfuls. 

yacah,  for  counting  large  things,  as  beams,  logs,  and  weights. 

remah,  for  counting  provinces. 

qhob,  for  counting  districts. 

qolah,  for  counting  spherical  things,  such  as  eggs,  balls,  etc. 

chcHah  or  ley^  for  counting  things  arranged  in  order. 

Utah,  or  ehiah,  or  quiah,  for  counting  bundles  of  things  tied  together. 

chaeah,  for  counting  bundles  like  those  of  sarsaparilla,  tied  together. 

vi,  for  counting  shoots  and  stems  of  trees,  etc. 

Utah,  for  counting  armfuls  of  wood  or  grass. 

ram,  for  counting  clubs  or  sticks. 

ffuflah,  for  enumerating  the  diflferences  between  things. 

Uu,  for  counting  high  things,  as  the  ceilingt  of  rooms,  or  the  upper 
rooms  of  a  house. 

rap,  for  counting  strokes  or  blows. 

perah,  for  counting  paper,  the  leaves  of  a  book,  tortillas,  or  other  thin 
articles  which  are  laid  one  over  the  other. 

bu<^ah,  for  counting  things  that  are  doubled  or  folded,  as  pieces  of  cloth. 

q'li,  for  counting  sewed  sheets  or  other  sewed  articles. 

hah,  for  counting  armfuls  of  woods,  sticks,  etc. 

yatah^  for  counting  bundles  or  other  tied  articles. 

leteh  or  borah,  for  counting  small  bundles  of  grass  or  wood  which  can 
be  carried  under  the  arm. 

eep,  for  counting  sites  of  villages. 

boiah  or  Xer,  for  counting  bundles  of  straw. 

^tah,  for  counting;  pieces  of  sown  land. 

Uobah,  for  counting  small  patches  of  corn -land,  of  good  soil. 
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qutu,  for  counting  spans. 

jMl\  for  counting  paces. 

le,  for  counting  spaces  between  floors. 

tunaht  for  counting  degrees,  chapters,  sins,  law -salts,  etc. 

lala,  for  counting  cacao  grains,  by  scores. 

vinak,  for  counting  montlis  according  to  the  method  of  the  Indiana,  from 
20  to  20. 

«,  for  counting  years. 

may,  for  counting  years  by  twenties. 

mul,  for  counting  repetitions. 

oe,  for  counting  witli  exclusion,  hunoe,  one  only,  cayoc^  two  only,  etc 

Id/,  for  counting  long  strips. 

halt  for  counting  changes. 

qA<iy,  for  counting  businesses. 
To  these  from  Torresano  may  be  added  from  other  sources  : 

hie,  for  counting  songs,  words,  or  blows,  as  huhic  chibix,  one  son^ 

/<iA,  for  counting  14  at  a  time. 

patal,  for  counting  loads,  hun  patal  n^atn,  one  load  of  salt,  etc 

To  express  that  a  quantity  is  finite  and  can  be  counted,  the  word  cktfd 
is  used  ;  to  express  that  it  is  infinite  or  cannot  be  counted,  they  hare  the 
>voni  raui'tl ;  or  the  negatives  maqni  ehoyoL  maqui  ^ntal,  innametmble. 

To  exprt^ss  a  half,  the  word  tanal  is  placed  before  the  numeral,  whhA 
takes  the  possessive,  as  tanal  ru  cay,  tanal  vox,  tanal  ru  eah^  etc 

Pakticles. 

In  American  tungues  the  study  of  the  particles  is  preeminently  reqoiRd 
in  ordor  to  jruin  an  insight  into  the  sliadcs  of  meaning  between  similar  ex- 
pri'ssions.  To  tliom  also  we  must  turn  if  we  would  trace  these  ti>nn:AU 
thoir  j^rimi'ive  forms,  ami  irain  a  clear  conception  of  their  organic  pfcc- 
liaritit's.  By  some  writors  those  pirticle^  are  ctmsidered  worn  down  verbal 
or  nominal  roots,  but  I  rather  hold  that  this  is  the  exception,  aa-i  :hs: 
most  of  thoni  ar**  true  nulioal  forms  themselves,  and  must  be  ranged  znitr 
a  grammatical  category  foreign  to  any  known  to  the  Latin  prammartarnu 

This  question  necvi  not  be  discussed  here,  and  it  will  be  eaosrt  f>r 
pmciical  purposes  to  arrange  in  alphabetical  order  the  princi'>al  be*,  't 
no  nuans  a;l  the  particles  found  in  the  Cakchiquel. 

Aco.     Expresses  satisf:\ctitm.  as  if  one  had  found  that  which  1-*   wis 

searching  J  or. 

Al    ■■. '.     Vlr^a:  particlf.  see  p.  4«M. 

-4;.     r.ir:iv\  to  sav  that  it  is  well.      Ctzin.  it  is  well. 

.4:V  or  .1  '.  Generic  pari,  applied  to  any  animal.  b:r£  .'■?  :** 
such  as  b.'.il.U  i:si'.f  a  h.^iisc. 

A:::.     Kr.oi'.jih  :    :*:  i  q  \  ??qi  r..ip(,  *•  trae  l»astante." 

J^ '      Imivr.i::vo  ai'.d  pr.>IiiM:ive  particle. 

i»i-.  :■...*      Ma::y  tinie^  :  ':•;  -b"  •;•.  bijm  fh.iuf,  I  have  often  lo-I-i  tm  -_ 
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Beh,  Particle  added  to  verbs  to  aignify  the  instrument  with  which  the 
action  is  accomplished. 

Ben.  Particle  to  express  "since"  or  from  a  certain  time;  xruliben 
JPadre,  since  the  Father  came  ;  xu  ka  hi  htm  (mc)  ya  panuvi  manUan  qui 
quJU,  since  I  was  baptized,  I  have  not  sinned. 

Can.     Particle  signifying  past  time  ;  nu  hiin  can,  I  have  already  said. 

Cani  or  eanih,  soon  ;  canicabe  vacami  man  chic  caiqohe  vaue,  ah/xra 
luego  vete  ya  no  e$ie%  aqui. 

Co,  Particle  to  concede  or  grant  something  ;  coco,  all  right,  very  well, 
yea. 

Cohol,  between  ;  cohol  hay,  between  the  houses. 

CMc,    See  p.  876. 

Ha,  that  one ;  also,  it  is,  or,  it  is  so ;  ha  ri,  it  is  thus ;  also  in  causal 
sense,  ha  nim  vi  ri  Sancto,  because  the  Saint  is  great ;  something  great  or 
strong,  7ia  lih,  a  hot  sun,  Aa  hab,  a  heavy  rain. 

Mak,  to  open  out,  or  to  separate  things  Joined  ;  tahaka  ru  nakavach, 
open  your  eyes  ;  hakal  vuh,  the  book  is  open  ;  it  haka  yxiquin,  open  your 
ears,  i.  e,,  listen  attentively. 

Maz,  to  shut  up,  hence  a  secret,  in  secret ;  hazha  pa  ru  xiquin,  to  tell  in 
the  ear. 

Mo,  interjection  intimating  going ;  Tioho,  come  along,  let  us  go  hence ; 
applied  to  the  woman  who  offers  herself  to  a  man  ;  tu  ho  ri  yxok,  the 
woman  offers  herself;  of  the  day  which  goes  quicldy  (as  hololio)  ;  xholo 
pan  ZtA,  the  day  is  soon  gone ;  xholoho  ranima,  his  soul  departed  (he 
died)  ;  hote,  to  go  upward,  rise  ;  cat  hole  chirih  qiieh,  get  on  your  horse  ; 
hoioba,  to  lift,  to  raise  up  ;  hotay,  the  sprouts  of  trees  which  shoot  up,  also 
the  descendants,  offspring  of  a  man  ;  enuhotay,  my  descendants. 

Tan,  particle  denoting  brevity  ;  oMtul  yan,  you  have  Just  come  ;  scqo  yan 
minvl,  I  have  already  cr>me.  Thus  this  particle  may  mean  both  a  short  and 
a  long  time. 

Tz,  part,  of  past  time. 

Ychdl,  part,  denoting  plurality. 

Tben,  part  Joined  to  names  parts  of  the  body  to  distinguish  them,  as 
^aUfoxibeni  {tic),  ri  xa,  the  water  came  to  my  knees. 

Ka,  part  of  direction,  downward ;  as  verb,  ka,  to  descend,  mix  ka  chi, 
gibalhay,  he  descended  into  hell ;  to  tear  down  a  house  ;  to  set  (of  sun  or 
moon)  ;  to  diminish  (of  a  boil)  ;  to  descend  in  health,  to  grow  sick,  etc. 

KL  1.  An  interrogative,  putting  a  question  in  a  friendly  manner  ex- 
pecting a  truthful  reply.  2.  In  space,  that  which  is  locally  nearest,  as, 
kakiha  vochoch  ri  qo  oc  chachi  hey,  my  house  is  nearest  the  road. 

La,  particle  to  intimate  that  one  has  not  seen  what  has  taken  place  ;  ex- 
presses a  doubt. 

Ley,  part,  to  denote  that  something  is  one  of  a  class,  hu  ley  vinak,  a  pcr- 
lon  of  one,  age,  nation,  dress,  color,  etc. 

yd,  first,  in  all  senses.    Hence,  as  a  verbal,  to  be  firat,  to  await  others ; 
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nare,  before  me,  thee ;  etc  ;  naek,  but,  although  (».  e.,  =z  Gonsider  flni) ; 
navipe^  cr  naype,  then,  next,  and. 

Naht^  far,  deep ;  of  time,  long. 

Noc,  a  word  of  disfavor,  or  disapproval ;  ased,  for  instance,  when  on 
counts  erroneously,  or  makes  a  mistake. 

Ptiki,  at  once,  immediately,  tin  ban  paki,  I  do  It  at  once. 
J^itn,  or  Ihi,  in,  within  ;  hence,  the  stomach,  belly  or  bowels,  at  tli 
'*  inwards  *'  of  old  English  writers. 
iV,  toward  this  place,  hither ;  as  a  verbal,  to  come  hither. 

7>f,  a  particle  of  courtesy  used  by  and  to  married  people  ;  ns,  DiM  i 
cha/iin  ta,  Gml  protect  you ;  hence,  ta  ta,  O  lord ! 

7<i/i,  particle  to  express  like  or  desire,  used  in  asking  something  wbic 
one  is  uncertain  about  receiving ;  as  a  noun,  pleasure,  satisfaction ;  ai 
verbal,  to  desire,  to  wish. 

Ttihin,  particle  of  present  time,  as  tan  pe  que  tahin  yxoki  thvqut  tie  a 
rayf  are  the  women  now  grinding  my  corn?  Ans.  Tan  que  ta  ftw 
They  are  even  now  doing  it.  In  the  combination  qatahin,  it  means  " 
little,"  a  short  time. 

Tnk\  conveys  the  idea  oi  repetition.  With  reference  to  events  itsigw 
fies  that  they  happen  recurrently  ;  added  to  numbers  above  five  h  mcu 
a  division  among  many.  Thus  they  say  of  Intermittent  fever,  km  iakptlt 
rajr  ter  churih^  I  am  sutfering  from  recurrent  chills.  It  is  also  used  to  fan 
certain  plurals  which  have  an  implied  idea  of  recurrence,  as,  romMiit 
nuti  all  the  time,  every  time. 

Tan,  {kxtX,  of  present  time,  see  tahin,  and  page  885. 

7i>lf'.  an  cxclAmatory  particle  used  to  call  a  i>er9on  who  is  near. 

I'll,  a  particle  of  assent,  or  of  intimation  that  one  is  near  what  he  i 
seek  inc. 

IV,  primarily  expresses  a  doubt,  and  from  this  a  concession,  hence  i 
used  to  signify  ci>nsent  or  yielding  to  a  request ;  r*  ta,  be  it  so. 

Vi.  see  inii:e  4(K1 

Xanthty,  utter  others  :  as,  lambty  can,  he  comes  after,  either  in  space  o 
time. 

AV.  Ih'Iow  or  beneath  :  xt  hoy,  beneath  the  house ;  m  x*  cAe^  ihc  nwifl 
a  tree. 

q  '.  conveys  the  idea  of  a  short  distance  either  in  space  or  time.  a*,  ft 
r  r .  r. *  /*cf.'  *  •.  Peier  came  a  short  time  ago  :  q^i  dqfj<i/  jfq.  the  nev  m<.x« 
qt!  rq-.  li  i\t;"v».  PettT  is  youiic  yet ;  q  i  ^I^«  tahiu  mis^j,  thev  an?  rLM  »J 
iui;  mass  ;  qd  ifq  i  V:^-.  a  newly -built  house. 
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On  a  Case  of  Iluman  Congenital  Malformation.     By  Harrison  Allen,  M.  D- 

{Head  before  the  American  Philosophical  Society,  December  21,  I8S3,) 

I  desire  to  place  upon  record  the  facts  in  the  case  of  a  man  born  with 
rudiments  of  the  superior  extremities.  Similar  cases,  it  is  true,  have  been 
recorded,  and  in  a  sense,  this  history  lacks  the  claim  of  a  positive  conlri- 
b  lit  ion  to  knowledge.  But  it  is  well  to  record  each  example  of  unusual 
conformation,  when  novel  facts  pertaining  to  the  adult  state,  to  habit  aud 
to  acquired  deformity,  can  be  demonstrated.* 

The  case  is  one  of  a  group  denominated  Perobrachia  and  is  embraced 
in  the  following  account : 

John  E.  Casey,  aged  sixty-four  years,  one  of  a  family  ot  seven  well- 
formed  children  of  healthy  parentage  was  examined  Nov.,  1888.  The 
subject  was  four  feet  and  seven  inches  in  height.  In  the  place  of  the  left 
superior  extremity  a  small  peduDCulated  lobule  one  inch  in  length  was 
suspended  from  the  axilla  a  short  distance  behind  the  group  of  axillary 
liairs.  This  lobule  retained  a  slender  rod  of  bone  which  could  easily  be 
determined,  and  which  doubtless  was  homologous  with  the  bones  of  the 
normal  left  superior  extremity. 

The  right  superior  extremity  was  a  small  unidigitate  member,  bent  at 
tlie  middle  so  as  to  resemble  a  letter  L  and  when  at  rest  so  disposed  to 
tbe  trunk  as  to  correspond  in  length  to  the  side  of  the  thorax. 

The  humerus  was  apparently  dislocated  upon  the  dorsum  of  the  scapula 
on  an  outward  extension  of  the  glenoid  aivity.  and  the  bone  was  thus 
bcld  in  an  exceptional  relation  to  the  scapula.  The  shaft  of  the  humerus 
y^HS  bent  at  the  distal  third  so  as  to  present  a  convexity  outward  and 
yielded  a  short  distance  above  the  elbow  to  Its  lateral  side,  a  small  spine 
^which  while  detected  with  ease,  did  not  form  an  elevation  of  tlie  skin. 

Tbe  position  of  the  olecranon  and  that  of  the  elbow -joint  could  be  read- 
ily determined.     The  remaining  portion  of  the  extremity  represented  ele 
ments  in  a  single  axis  excepting  at  the  terminal  phalanx.     Within  this 
axis  the  bones  of  the  forearm,  of  the  metacarpus,  and  the  two  phalanges 
of  one  digit  could  be  identified. 

The  bones  of  the  left  shoulder-girdle  were  small  but  complete. 

Of  the  right  elements  it  was  found  that  those  of  the  shoulder  girdle  were 
unusually  well  developed.  Both  scapulas  were  elevated,  and  the  clavicles 
obliquely  placed,  the  sternal  ends  determining  the  lowest,  and  the  cleva- 

•  A  somewhat  similar  Rpeclmen  to  the  one  described  Is  reported  by  Olto 
CMon>tru.  Tub.  xvl,  tigs.  7, 8,  p.  1.38).  The  condition  was  symmetrienl,  the  radius 
absent,  and  the  Rlngle  finger  was  identified  as  the  fifth,  since  the  ulnar  nerve 
paiM»e<l  to  It.  The  subject  was  an  unviable  fenitile  fwtus,  of  the  seventh  month. 
FOrster  (Mlssblldungen)  refers  to  several  cases;  references  Imperfect  and  not 
reliable.    See  also  Anger  (Nouveaux  Elements  do  TAnat.  Chtrurgicalo,  573,  571). 
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D   of  llie  scapuliis  (llimiigli  llie  agency  Ot  tlic  Irapcwi,  rUomboidd  andfl 
tvijiors  of  tlie  angle  of  llie  sciiimk)  Ibo  liigliesi  luvi'la.  ■ 

Flo.   1. 


Kid  llie  uMiMlu">le  riKht  u(i|<er  ejilieinliy. 
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The  measvrements  were  as  follows  : 

Left  Si*fe. 

The  length  of  the  spine  of  scapula  5".3"' 

Greatest  length  of  scapula 5''.6"' 

Diiitance  from  angle  lo  tip  of  acromion 6".6*" 

Length  of  clavicle 8".6''' 

Right  Side. 

The  lenglh  of  spine  of  scapula 5".6"' 

Greatest  length  of  scapula 5".6"' 

Distance  from  angle  to  coracoid  process 6".9'" 

Length  of  clavicle «".0'" 

Lenglh  of  humerus 10".0''' 

Distance  from  proximal  border  of  exostosis  to  the 

elbow. . . . ; 4".0'" 

Distance  from  elbow  joint  to  wrist-joint 2".0'" 

Length  of  first  phalanx 1".6"' 

Length  of  second  phalanx 0".V'" 

The  motions  of  the  left  extremity  were  confined  to  upward  tractioD  < 
the  scapula  as  already  mentioned,  and  backward  traction  of  thelobul 
the  latter  apparently  through  the  agency  of  a  pannicular  muscular  she* 

The  motions  of  the  right  extremity  embraced  the  powerful  effects  of  tl 
tractors  of  the  scapula,  and  the  flexors  and  extensors  of  the  forearm.  TI 
shoulder  joint  being  auchylosed,  the  extrinsic  muscle  of  the  shooldi 
girdle,  the  trapezius,  the  serratus  magnus,  the  levator  anguli  scapula,  t: 
the  serratus  magnus,  and  possibly  the  sub-clavius,  were  mainly  effective 
moving  the  extremity.  The  pectoralis  major  was  also  powerful.  Abdi 
tion  of  the  arm  (probably  rhomboidal)  was  associated  with  marked  medi 
{i.  e.  vertebral)  deviation  of  the  scapula  ;  adduction  (pectoral)  with  equal 
mark(ul  lateral  deviation.  Abduction  was  limited,  the  arm  not  be! 
carried  out  from  tlie  trunk  beyond  an  angle  of  45^.  Adduction  on  t 
other  hand  was  powerful  and  complete. 

The  motion  of  the  elbow  permitted  all  the  portion  of  the  limb  plac 
distally  to  the  joint  to  be  modenitely  extended.  At  the  end  of  extensi 
the  elbow  was  distinctly  angulated.  At  the  end  of  flexion  the  foreai 
and  hand  are  doubled  up  to  the  median  side  of  the  humerus.  Thetem 
nal  phalanx  when  the  liml)  was  at  rest  was  strongly  adducled,  and* 
entering  angle  was  formed  between  the  median  border  of  the  first  and  t 
second  phalanx.  When  the  limb  was  flexed  this  angle  was  directed  ^ 
ward  and  outward  ;  but  when  the  limb  was  extended  it  was  directed  o 
ward.  From  this  circumstance  it  may  be  sjiid  that  the  flexion  and 
tension  at  the  elbow-joint  was  accompanied  with  subrotiition. 

Tojxether  with  the  primal  or  congenital  di'fects  numerous  acquired  * 
were  present.  The  most  conspicuous  of  lliese  was  a  lateral  deviatio 
the  vertebnil  column  to  the  right,  the  result  probably,  of  the  unanta. 
i/x'd  traction  of  the  muscles  of  the  right  side,  and  in  part  also  to  imi>c 
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ng  [hu  coiiimn,  Ae  h  resiill  ot  lliis  devia- 
ros  displnced  nod  llie  nogle  lodged  behiiid 
^Aa  u.jrf)rr  border  of  tht  ilium.  Inhus  appeared  lo  be  wedged  down  io  Uio 
I^WIb.  Asceond  accgiiimt defer!  was  Tound  in  the  mU9i;!cs  ot  the  bmlock 
*«»|J  Lli*  back  oflhe  Uiigli.  The  gluieuB  maiirnua  of  each  aide  was  feeble, 
^^<t  iu  01)  iii>silion  of  Hie  body  bentme  tense.  The  entire  laltnr  of  holding 
*^^  irutik  erect  was  thrown  upon  the  linmsirings  whidi,  ptirUculurly  the 
"'^'>lis  dexor.  wn»  on  each  side  of  enormous  size. 

Utnlcr  (he  bend  of  habitt.  the  result  of  the  defeets  described ,  may  be  in- 

'*>(li!i1  lUu  manner  by  which  the  auhject  coiild  alleod  to  acta  of  the  toilet 

I***)  IQ  i)i«  huii'lting  of  luols,  etc.     Like  most  persona  whose  arms  are  either 

'^H^tLVe  or  nbsent,  the  toes  and  lips  Ifccomc   highly  function  aliened,  and 

_  "^   mclhoilB  of  iheir  me  are  in  this  coae  no  different  from  others  recorded. 

***'y  Ima  Hupptirled  hinmelf,  honorably,  ns  a  ftirm  laborer  and  peddler; 

**  hns,  for  a  period  of  years  extending  beyond  the  average  longevity, 

■"^s^tved  gfKKl  health  and  character.     For  many  ycnm  he  was  em- 

**'**yi-d  as  B  driver  of  Oien,     The  giiidiug  Blaff  was  held  by  the  powerful 

?*^^'«ira.l  inuBcles  Iwtween  llie  arm  iind  the  chest.     A  nail  can  he  driven 

'•  li  acturncy  and  three  by  placing  tlie  handle  of  the  heavy  hammer  be. 

^^*'*?*?n  (he  arm  and  the  chest  wall,  holding  the  nail  upright  between  the 

■^t  and  K^cond  loeof  the  led.  foot,  and  wliile   standing  erect  on  the  loot 

*    tlie  o|>|)o>iile  side',  be  Hcm^s  Ihu  k-ft  leg  at  the  knee.     In  this  position  I  ho 

?^*-»03f  is  luppnwtl  to  be  atnnding  on  the  right  leg,  Ihe  left  leg  dcxed  and  the 

^•i  fool  raised  upon  a  bench  or  sioo!.    Tlie  motion  of  striking  the  blow 

^^    *«cur«I  hy  Ihrowlng  Ihe  trunk  suddenly  forward  fronia  position  of  Imrk- 

^~  •■rt!  traction  or  extension  ;  the  shoulder  muBcle  being  occupied  keeping 

__  ***»     bniiimcr  in  position  between  the   arm  and  the   trunk.     The  act  ol 

rii  ing  is  accomplished  by  holding  the  pen  bctH-een  the  rteseil  arm  and 
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Bide  of  ilie  head,  the  lips  being  uaed  in  guiding  Ihe  pen.    Oiher  ni 


^cti  a>  dressing,  shaving,  etc  ,  are  possible- 

"~tKM*RKB,— The  modern  method  of  studying  congenital  defects,  ns  for- 

by   Meckel  and  t^l.  Hillare.   father  and  son,   is  based  upon  tlic 

■(option  Ibnt  every  embryo  exhibiting  an  aberrant  disposition  of  parts 

-*B  entmple  of  parvorted  or  arrested  development.    The  schiml  of  Si. 

^^ffJIttre  accrpts  Ihe  conclusions  thai  such  perversions  and  arrests  are  osLhi. 

••"ns  of  and  reversions  to  Ihe  cbaracleristics  of  lower  animals.* 

"^V  liilc  these  Btatemenla  cannot  be  in  all  respects  controverted,  an  error 

^*     l>r<**ttlcDt  as  to  iho  systematic  value  of  aberrant  structures.     An  exam- 

**  TliMe  (ipcclinent)  comiiose  orgnnlc  emit  lea  perfect!}'  oharactertslle.ainen. 

™^*  RnUw  but  lUiice-l  In  iinott.Fr  kind  of  rc«uliir  Mrnuigomeiit.    When   iiion- 

~*™*"^  Hin  Itiaa  rlcnroustf  detormlDcit,  1  pri>p<He  loKroiip  tliom  nfler  the  aoolngt- 

^^*   '•Ktliinl  anil  lii  del«riuliiv  tor  th»ni  BCtiem  and  ■peule*."    <Etlenuc  Ocotfrny 

^^  »■  llWro,  Anil-  Ho.  Mat.  ilv.  iWB,  UN  ) 

"^■nnJilinBloKhlbitlng  anomaly  Which  lie»onilnliythc«imB  In  Birueturens 
^   I*^«t  aiimiKlly  ilavoloped  In  a  lower  rnrm,  niiiy  be  lutd  to  bo  ilegradiHl.  and 
*"*"  to  hii»»  In  km  on  tlieoliiiniotemof  crpalurea  Inwerlii  the  bciiIb  than  llself." 
'**&a«irc  CtKHrroy  si,  lllllar?.  ProposUtons,  etc.,  fli.l 

Mioc.  AHRB.  FHit/u.  sac.  XXL  US  3a.    i-bihtcd  AritiL  8,  1884. 
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pie  in  the  form  above  described,  of  a  solidungulate  extremity  would  tog- 
gest  to  the  evolutionist  a  comparison  with  the  foot  of  the  horse ;  the  nn^ 
unguis,  the  nearly  straight  though  multi -articulate  axis  from  the  ongitii 
to  the  elbow,  the  main  lines  of  motion,  are  identical  in  the  two  insiAnco. 
But  it  is  equally  like  the  wing  of  a  bird,  and  an  analogy  might  be  instltnted 
with  that  limb:  the  extreme  degree  of  tloxion  possible  between  the  two  m^ 
segments,  the  presence  of  two  bones  in  the  forearm,  are  the  same  in  both. 
Such  a  method  of  comparison  is  no  more  conclusive  than  the  likeness  of 
clouds  to  camels  and  to  whales.    We  can  say  with  Polonius,  such  tliinp 
are  very  like,  and  yet  be  no  nearer  in  the  end  to  a  conclusion  than  in  ths 
beginning.    The  real  comparison  and  only  comparison  which  is  profltsUe 
to  make  is  with  the  general  history  of  the  superior  extremity  studied  u 
a  distinct  subject,  no  matter  what  special  form  of  limb  may  be  differea- 
tiated  in  various  animals.  The  presence  of  the  exostosis  upon  the  humeroi 
is  in  this  way  comparable  to  other  spinous  outgrowths  such  as  are  seen  in 
long  slender  shafts  (as  in  the  ribs  of  fish  and  of  birds),  and  in  many  ex- 
amples of  diseased  and  perverted  action  in  the  long  bones  of  man. 

While  such  strictures  are  applicable  to  the  various  regions  of  the  body. 
they  cannot  be  made  to  apply  to  the  subdivisions  of  a  given  anatomtcml 
system.  The  variations  in  the  muscular  system  of  man,  for  example,  are 
often  precise  instances  of  reversion  to  the  normal  arrangement  as  met 
with  in  lower  forms.  In  this  way  the  study  of  minute  variations  in  the 
shape  of  a  muscle,  or  in  the  distribution  of  a  nerve  or  a  blood  vessel,  ii 
more  valuable  tor  the  purpose  of  the  student  of  evolution  than  is  the  inm- 
tigutlon  of  monstrous  deformations. 


Stated  Meetiny^  January  18,  1884- 

Present,  17  members. 

President,  Mr.  Fkaley,  in  the  Chair. 

The  resignation  of  Dr.  AVilliam  Camae  was  received  in  a 
exphmatory  letter  dated  Woodvale,  January  7,  1884:,  and,  on 
motion,  accej)ted. 

Tlie  receipt  of  the  Zeis])erger  and  Perla^ns  MSS.  was  ac- 
knowledged by  letter,  signed  Edmund  de  Schweinitz,  dated 
Betlileliem,  January  7,  1884. 

Letters  of  acknowledgment  were  received  from  the  Anthro- 
pological Institute  of  Great  Britain  and  Ireland(110— 112),  and 
Vale  College  (XV,  i). 
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Letters  of  envoy  were  received  from  the  Geological  Survey 
of  India,  U.  S.  Coast  Survey  and  Smithsonian  Institution. 

Donations  for  the  Library  were  received  from  the  Societies 
at  Batavia,  Bonn  and  Freiburg;  the  Geological  Survey  of 
India ;  the  Society  of  Antiquities,  Copenhagen ;  Eoyal  So- 
ciety, Upsal ;  Meteorological  Institute,  Vienna ;  Royal  Acade- 
my and  Bureau  of  Statistics,  Brussels;  Geographical  Societies 
at  London,  Paris  and  Bordeaux ;  Geological  Societies  at  Dres- 
den and  London ;  Nature ;  American  Journal  Science ;  Frank- 
lin Institute;  College  of  Pharmacy;  Profs.  H.  C,  Lewis,  E. 
D.  Cope  and  H.  Phillips,  Jr. ;  Wyoming  Historical  Society ; 
U.  S.  Coast  Survey ;  Fish  Commission ;  National  Museum  and 
Dr.  Alex.  Graham  Bell. 

The  death  of  Strickland  Kneass,  at  Philadelphia,  January 
14,  1884  (born  July  29,  1821),  aged  62  years,  was  announced, 
and  the  President  empowered  to  appoint  a  member  to  prepare 

an  obituarv  notice  of  the  deceased. 

*t 

Dr.  Thos.  G.  Morton  was  appointed  by  the  President  to  pre- 
pare an  obituary  notice  of  Dr.  Kirkbride. 
Mr.  Wm.  V.  McKean,  for  that  of  Gen.  Kane. 
Mr.  H.  L.  Carson,  for  that  of  Gen.  Humphreys. 

Prof.  Cope  exhibited  fossil  specimens  of  genera  and  spe- 
cies of  the  family  of  the  Oreodontidse^  and  described  their  char- 
acten^ic  structure  and  geological  relations. 

Commodore  E.  Y.  McCauley's  colored  drawing  of  a  sar- 
cophagus in  Memorial  Hall,  Fairmount  Park,  Philadelphia, 
"was  exhibited  by  the  Secretary,  who  described  the  legends 
on  its  cover,  translated  by  Com.  McCauley. 

Dr.  Frazer  communicated  a  table  of  barometric  levels  taken 
by  him  recently  in  Texas  and  New  Mexico,  and  described  the 
geological  structure  of  the  neighborhood;  also,  specimens  of 
Maguey  needle  and  thread ;  and  a  specimen  of  the  cheap  hand- 
made waterproof  Mexican  blanket.  Prof.  Cope  remarked  that 
the  valley  formation  was  Tertiary. 

Mr.  Lesley  was  elected  Librarian  for  1884. 

The  Committee  on  Mexican  MSS.  was  continued. 
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The  following  new  members  were  elected : — 

Prof.  Win.  L.  Stevens,  of  Brooklyn,  New  York. 

Prof.  Henry  M.  Baird,  University  of  the  City  of  New  York. 

Hon.  William  D.  Kelley,  of  Philadelphia. 

Col.  James  Worrall,  of  Harrisburg,  Pa. 

Mr.  Heber  S.  Thompson,  C.E.,  of  Philadelphia. 

Prof  John  M.  Maisch,  M.D.,  of  Philadelphia. 

Capt.  Eichard  Mead  Bache,  U.  S.  C.  S.,  Philadelpliia. 

Prof.  John  Ashhurst,  M.D.,  of  Philadelphia. 

Hon.  George  H.  Boker,  of  Philadelphia. 

Hon.  James  R.  Ludlow,  Judge  Court  Common  Pleas^  Phila. 

J.  Solis  Colien,  M.D.,  of  Philadelphia. 

Mr.  Henry  Flanders,  of  Philadelphia. 

Hon.  Richard  Vaux,  of  Philadelphia, 

Prof.  Ellerslie  Wallace,  of  Philadelphia. 

Prof.  Isaac  Sharpless,  Haverford  College,  Pa. 

Col.  William  Ludlow,  Chief  Eng.,  Water  Dep.,  Philadelphia. 

Prof.  John  Bach  McMast^r,  University  of  Pennsylvania. 

Lord  Coleridge,  Chief  Justice  of  England. 

Prof.  Allen  C.  Thomas,  Haverford  College,  Pa. 

Rev.  Jesse  V.  Burk,  Gloucester  co.,  N.  Y.,  Sec.  B.  I.  Un.  Pa. 

Mr.  Isaac  Burk,  of  Philadeli)l)ia. 

Prof.  M.  B.  Snyder,  Central  High  School,  Philadelphia. 


Stated  Met'tiwj^  Februari/  1, 1884- 

Present,  13  members. 

President,  Mr.  FiiALEY,  in  the  Chair. 

Letters  accepting  membcrsliip  were  received  from  Henry  M. 
Baird,  James  Worrall,  Ilebcr  S.  Thompson,  R.  Meade  Bache, 
John  Ashliurst,  George  II.  Boker,  Richard  Vaux,  Isaac  Sharp- 
less,  Wni.  Ludlow,  John  B.  McMaster,  Allen  C.  Thomas,  Jesw? 
Y.  Burk,  Isaac  Burk.  and  M.  B.  Snvder. 
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A  letter  declining  membership  for  sufficient  reasons  was  re- 
ceived from  Henry  Flanders. 

Letters  of  acknowledgment  were  received  from  the  Tacu- 
baya  Observatory,  Mexico  (110,  111),  and  the  Franklin  Insti- 
tute (113). 

Ijetters  of  envoy  were  received  from  the  Central  Physical 
Observatory  of  Russia;  the  Ministry  of  the  Dutch  Colonies, 
through  the  Department  of  State,  U.  S.,  .Washington,  D.  C, 
January  25. 

A  letter  requesting  full  exchanges  was  received  from  the 
Johns  Hopkins  University,  dated  Baltimore,  January  26. 

On  motion,  the  Secretaries  were  authorized  to  furnish  back 
volumes  and  numbers  of  Transactions  and  Proceedings  to  the 
Johns  Hopkins  University. 

A  letter  requesting  information  was  received  from  the 
Oneida  Historical  Society,  dated  Utica,  New  York,  Jan.  29. 

A  letter  respecting  the  discovery  of  Penn  MSS.,  and  request- 
ing information  was  received  from  John  Lyon  Denson,  dated 
21  Upper  Northgate  Street,  Chester,  England,  January  11. 
The  subject  was  referred  to  the  Secretaries  to  report  action. 

Donations  for  the  Library  wore  received  from  the  govern- 
ment of  the  Dutch  Colonies  and  the  Society  at  Batavia ;  the 
Geological  Survey  of  India;  the  Imperial  Austrian  Academy; 
the  Statistical  Bureau  of  Sweden ;  the  German  Geological  So- 
ciety ;  Fortschritte  der  Physik  and  Garten  Zeitung ;  the  Leo. 
Car.  Academy  of  Science ;  the  Geological  Society  at  Dresden ; 
the  Societies  at  Greifswald,  Freiburg  and  Bonn ;  the  Danish 
Academy  and  Society  of  Antiquaries ;  the  Belgian  Academy ; 
M.  Henri  de  Saussure,  of  Geneva;  the  Academia  dei  Lincei; 
the  National  Academy  and  Geographical  Society  at  Bordeaux ; 
the  Zoological  and  Anthropological  Societies  and  Ecole  Poly- 
technique,  Eevue  Politique,  and  Science  et  Nature;  the 
Meteorological  and  Astronomical  Societies  in  London,  and 
London  Nature;  Dr.  T.  S.  Hunt;  the  Boston  Natural  History 
Society,  and  American  Academy  of  Sciences ;  the  Museum  of 
Comparative  Zoology,  and  Cambridge  Observatory ;  Magazine 
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of  American  History ;  Franklin  Institute,  Academy  of  Natunl 
Sciences,  Board  of  Health,  Eichard  Vaux,  Lorin  Blodget  and 
H.  Phillips,  Jr. ;  the  Johns  Hopkins  University ;  U.  S.  National 
Museum  ;  Dr.  Peter,  of  Frankfort,  Kentucky ;  Isaac  SmuckeTv 
of  Newark,  Ohio,  and  the  Statistical  Bureau  of  Mexico. 

Professor  Cope  exhibited  specimens  and  described  his  clasa- 
fication  of  the  fossil  Creodonta. 

The  President  reported  that  he  had  appointed  the  followiog 
Standing  Committees  for  1884 : 

Finance. 

Eli  K.  Price,  Henry  Winsor, 

J.  Price  Wetherell. 

Pvblication, 

D.  G.  Brinton,  G.  H.  Horn, 

C.  M.  Cresson,  Persifor  Frazer, 

J.  Blodgett  Britton. 

Hall. 

J.  Sergeant  Price,  Wm.  A.  Ingham, 

C.  G.  Ames. 


Library. 


E.  K.  Price, 
E.  J.  Houston, 


Henry  Phillips,  Jr., 
Wm.  V.  McKean. 


Thomas  H.  Dudley. 


The  President  reported  that  he  had  received  and  passed  to 
the  Treasurer  tlie  quarterly  interest  of  the  Michaux  legacv, 
last  due,  amounting  to  $133.07. 

The  Committee  on  Aztec  MSS.  reported  that  they  had  re- 
claimed some  of  them  for  publication. 

Mr.  Phillips  otYered  a  rej^olution  respecting  the  order  of 
business,  which  was,  on  motion,  referred  to  the  Board  of  OflS- 
cers  and  Council. 


iSMi  423 

Stated  Meeting^  February  15^  1884- 
Present,  12  members. 

m 

President,  Mr.  Fraley,  in  the  Chair. 

Messrs.  Parrish,  Ashhurst  and  Cohen,  new  members,  were 
introduced  to  the  presiding  officer  and  took  their  seats. 

Dr.  Maisch  accepted  membership  by  letter,  dated  Philadel- 
phia, February  17. 

Ijetters  respecting  missing  publications  were  received  from 
tlie  Batavian  Society  at  Batavia,  the  Geological  Society  of 
France,  and  the  Johns  Hopkins  University.  (See  rough  min- 
utes.) 

lietters  of  enquiry  respecting  publications  were  read  from 
Mr.  D.  Lyman,  of  the  U.  S.  Revenue  Department,  and  Prof. 
^.  L.  Guss,  of  the  U.  S.  Treasury  Department ;  and  a  letter  of 
envoy  from  Col.  Jas.  Worrall,  of  Ilarrisburg. 

The  Lee  MSS.,  2  Vols.,  having  been  returned  to  the  Library, 
tlie  Librarian  read  a  letter  of  explanation  from  Mr.  Justin 
Winsor,  dated  Cambridge,  Mass.,  Feb.  9. 

Donations  for  the  Library  were  reported  from  the  Geo- 
logical Survey  of  Victoria ;  Eevue  Politique ;  Geographical 
Societies  of  Paris  and  Bordeaux ;  Annales  des  Mines;  R.  Acad- 
emy of  History,  Madrid ;  fievista  Euskara ;  London  Nature, 
R.  A.  Peacock,  and  B.  Ward  Richardson ;  the  Glasgow  Philo- 
sophical Society ;  the  Geological  Survey  of  Canada ;  the  Bos- 
ton Natural  History  Society ;  Museum  of  Comparative  Zool- 
ogy; American  Antiquarian  Society;  American  Journal  of 
Science ;  Astor  Library ;  Academy  of  Sciences  and  Prof.  J.  S. 
Newberry,  of  New  York;  American  Journal  of  Pharmacy, 
and  Numismatic  and  Antiquarian  Society ;  Col.  Jas.  Worrall, 
of  Harrisburg;  the  U.  S.  Naval  Institute;  the  U.  S.  War  De- 
partment, and  Mr.  H.  Phillips,  Jr. 

The  death  of  Arnold  Guyot,  at  Princeton,  N.  J.,  February  8, 
1884,  aged  seventy -six  years  and  four  months,  was  reported, 
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and  the  President  requested  to  appoint  a  member  to  prepare 
an  obituary  notice  of  the  deceased. 

An  obituary  notice  of  Dr.  Robert  Bridges  was  read  by  Dr. 
Euschenberger. 

Mr.  Blodget  described  the  transfer  of  certain  manufacturiog 
industries  from  England  to  Philadelphia. 

Sections  of  the  Anthracite  Coal  Measures,  recently  executed 
by  the  Geological  Survey  of  the  State,  were  exhibited. 

Dr.  Frazer  exhibited  copies  of  prehistoric  hieroglyphic 
found  in  the  Puerco  San  Antonio,  Coahiiila,  Mexico,  25S.E. 
of  Coaliuila,  not  previously  described,  sharply  cut.  Also,  his 
discovery  of  a  granite  sacrificial  stone,  of  great  weight  and 
age,  lying  sixty  or  seventy  miles  distant  from  any  rock  of  that 
kind  in  the  region.  Size,  5',  6"  by  3',  and  4'  high  ;  shape  pe- 
culiarly curved;  edges  full  of  fine  sharp  serrations;  weight  at 
least  five  and  a  half  net  tons.  A  natural  ravine  cut  in  the  stone 
would  allow  the  blood  to  flow  off  without  overflowing  the 
stone.  The  locality  is  a  narrow  mountain  pass,  which  has  a 
history  both  ancient  and  modern. 

The  minutes  of  the  last  meeting  of  the  Board  of  Offioen 
were  read  and  their  consideration  postponed. 

The  Committee  on  Aztec  MSS.  reported  progress. 


Stated  Meeting,  March  7,  188^, 

Present,  12  members. 

Vice-President,  Ku  K.  Price,  in  the  Chair. 

Mr.  Lehman,  Mr.  Isaac  Burk  and  Professor  Pancoastwere 
intro<luced  to  tlie  presiding  officer,  and  took  their  seats. 

Acceptance  of  membership  was  reported  from  Dr.  EHei*"® 
Wallace,  Dr.  J.  Solis  Cohen  and  Lord  Coleridge. 

Letters  of  acknowled<jjment  were  received  from  Le  Mi^i^ 
tere  des  travaux   publics  (Annales  des   Mines),  February* 
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i ;  want  XIV,  ii,  and  97  and  100) ;  the  Society  of  Nat- 
cience,  Cherbourg,  January  31  (113 ;  want  16,  37,  46) ; 
>yal  Institution,  London,  February  2  (XVI,  i,  113) ;  the 
Y  of  Antiquaries,  London,  February  20  (XVI,  i,  113);  the 
rsity  Library,  Cambridge,  February  14  (113) ;  RadcliflFe 
ratory,  March  7  (XVI,  i,  113) ;  Cambridge  Philosophical 
y,  February  11  (XIII,  i ;  XIV,  ii ;  XVI,  i,  62,  71-3, 
Essex  Institute  (114) ;  New  Hampshire  Historical  So- 
Concord  (114) ;  American  Antiquarian  Society,  Worces- 
ass.  (114);  Brown  University  (114);  Connecticut  His- 

Society  (114) ;  W.  P.  Blake,  New  Haven  (114)  ;  Uni- 
T  of  the  City  of  New  York  (114) ;  Prof.  J.  J.  Stevenson 

Astor  Library  (114);  United  States  Military  Academy 

Chemical  Society,  University  Building,  Washington 
B,  New  York   (114) ;  New  Jersey   Historical  Society 

Historical  Society  of  Pennsylvania  (114) ;  Numismatic 
intiquarian  Society  of  Philadelphia  (114) ;  Mr.  Henry 
3s,  Jr.  (114) ;  Prof.  Thomas  C.  Porter,  Easton,  Pa.  (114); 
ling  Historical  and  Geological  Society  (114);  Eev. 
I  A.  Murray,  D.D.,  Carlisle,  Pa.  (114);  Asaph  Hall, 
ington(114);  Theo.  Gill,  Washington  (114);  WiUiamB. 
r,  Washington,  D.  C.  (114) ;  J.  M.  Hart,  Cincinnati  (114), 
le  University  of  Michigan  (114). 

iers  of  envoy  were  received  from  the  Philosophical  So- 
Washington ;  the  Netherlands  Legation  and  Henry  B. 
►n,  of  Morrisania,  N.  Y. 

lations  to  the  Library  were  reported  from  the  Asiatic 
y  of  Japan ;  the  Society  at  Wiesbaden ;  Eoyal  Acade- 
Jrussels ;  Flora  Batava ;  Eoyal  Academy,  Home ;  Geo- 
Lcal  Society,  Bordeaux  ;  Geographical  and  Ethnographi- 
cieties  at  Paris ;  Eevue  Politique ;  Congrfes  des  Orient- 
;  Royal  Astronomical  Society  and  London  Nature ;  Geo- 
l  Survey  of  Canada ;  Essex  Institute ;  B.  S.  Lyman,  of 
ampton,  Mass. ;  Museum  of  Comparative  Zoology ;  Har- 
Jniversity ;  Prof.  Henry  Draper ;  Boston  Society  of  Nat- 
[istory ;  Science  Record ;  American  Journal  of  Science  ; 
0    Society  of   Natural  Sciences;    Franklin    Institute; 
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American  Journal  of  Pharmacy;  Pennsylyania  Magaaoe; 
American  Bar  Association;  Mercantile  Library,  Philadel- 
phia ;  Haverford  College ;  Wyoming  Historical  and  Geologi- 
cal Society;  Second  Geological  Survey  of  Pennsylvania; 
Pennsylvania  Secretary  of  Internal  Affairs ;  Richard  Vaux,  of 
Philadelphia;  American  Journal  of  Mathematics;  United 
States  Light-house  Board ;  Bureau  of  Education ;  Dr.  Hay- 
den's  Geological  Survey ;  Colonel  Charles  W.  Whittlesey; 
American  Antiquarian  Society,  Chicago;  Richard  Mana^ 
Bock  Island ;  the  University  of  Michigan ;  Wisconsin  State 
Historical  Society ;  and  the  San  Francisco  Mercantile  Libraiy 
Association. 

A  letter  from  Mr.  Jedediah  Hotchkiss,  Staunton,  Ya.,  w» 
read,  requesting  permission  to  have  photographs  taken  rf  the 
plates  of  the  Natural  Bridge  from  DeChastellux's  Travebin 
North  America ;  the  photographing  to  be  done  in  the  rooom 
of  the  society.    On  motion,  the  request  was  granted. 

The  death  of  Prof.  George  Englemann,  at  St.  Louis,  Febr^i^ 
ary  11,  aged  seventy -five,  was  announced. 

Mr.  Lesley  was  appointed  to  prepare  an  obituary  notion     ^ 
Professor  Guyot. 

Professor  Cope  read  a  paper  entitled.  On  the  structure  of  ts-^ 
.skull  in  the  Elasmobranch  genus  Didymodus. 

Mr.  Ashburner  presented  some  notes    "On  aneroid  h^I" 
sometry,"  and  exhibited  a  self-registering  field  instrument 

Mr.  Hotchkiss  explained  his  request  regarding  pictures    ^ 
the  Natural  Bridge,  and  spoke  of  the  fine  photographs  reoenSi'*/ 
made  of  it  by  order  of  Mr.  Kemble,  333  Walnut  street,  PhiX** 
delphia. 

Pending  nominations,  Nos.  1012, 1013,  and  new  nominatioo^ 
Nos.  1014,  1015,  were  read. 


.]  4^1  [Rosohenberger. 

OI^ITUARY  NOTICE  OP  DR.  ROBERT  BRIDGES. 

Bt  W.  S.  W.  Ruschenbebdbb.  M.D. 
iBeadh^f^tmtki^jMMrican  Philosophical  Society,  Feb.  15,  I884.) 


A.  man  whose  honest  ccmduofc  and  toil  through  a  long  life 
itribute,  in  any  marked  degree,  towards  the  comfort,  or  en- 
litenment  of  his  fellows,  or  the  good  name  of  the  community 
which  he  lived,  earns  a  claim  to  kindly  remembrance  after 

has  left  the  field  of  his  labor  forever.  It  is  good  for  the  liv- 
5  to  know  something  of  his  ways  and  services,  though  he  may 
►t  have  won  a  foremost  place  among  the  leaders  of  science  or 
'  letters.  Even  an  imperfect  sketch  of  the  life  of  a  man  who 
is  striven  to  increase  or  to  diffuse  knowledge,  is  more  or  less 
iluable,  because  it  may  incite  others  to  emulate  his  example, 
id  toil  patiently  among  followers  till  qualified  to  fill  a  chief  *s 
ace.  If  the  reputation  of  a  workman  is  in  proportion  to  the 
ality  and  quantity  of  his  work,  then  a  fair  relation  of  what 
.  Bridges  has  done  will  suffice  to  secure,  without  aid  of  rhet- 
3,  the  degree  of  encomium  which  his  life  deserves  in  this 
xiection.  A  kind  and  generous  disposition  enhanced  the 
cdt  of  his  work.     He  did  much  that  brought  no  pay  beyond 

satisfaction  which  comes  from  doing  to  help  others,  and  to 
tiibute  to  the  common  progress.  His  life  was  characterized 
'Uniform,  unremitting  labor. 

Phe  details  of  this  sketch  may  be  somewhat  tiresome,  but  as 
y  contain  the  gist,  all  the  testimony  in  the  case,  they  may 
patiently  heard  at  least,  if  not  excused. 
Pbe  ancestry  of  Dr.  Robert  Bridges  is  traced  to  Edward 
idges  who,  in  1648,  was  a  lieutenant  of  the  English  army. 
Ward,  his  eldest  son,  who  was  an  architect,  married  in  1692. 
^  left  two  sons.  The  elder,  named  Edward,  married  Cathe- 
^Q  Bullen.  He  was  a  merchant  in  Cork.  He  had  six  sons 
id  two  daughters.  Edward,  the  eldest  of  the  sons,  who  also 
^  a  merchant  in  the  city  of  Cork,  married  a  second  wife  in 
Rotterdam,  Cornelia,  the  second  daughter  of  Thomas  Culpeper, 
f  Kent  comity,  England.    By   her  he  had  four  children. 


Rnschenberger.]  4:^0  *  [Feb.U, 

Edward,  their  third  son,  settled  in  Philadelphia,  and,  in  1789, 
was  established  at  a  comer  of  Front  and  Walnut  streets,  in  the 
dry  goods  trade.  His  place  of  business  was  commonly  called 
"  the  Scales." 

He  left  three  sons :  Edward  John,  who  was  bom  in  Hotter* 
dam,  in  1736,  and  died  in  Jamaica,  surgeon  of  the  Africa^  a 
sixty-four  gun  ship ;  Culpeper,   who  died  a  midshipman  (m 
board  of  the  Northumberland^  at  the  siege  of  Louisborg,  Cape 
Breton,  1758,  and  Eobert,  who  was  bom  in  Philadelphia,  No- 
vember 18,  1739,  and  married,  in  1769,  Jemima  Sheppard,  of 
Bensalem  township,  Bucks  county,  Pa.  He  had  five  sons,  Barns- 
ley,  Eobert  (who  probably  died  young),  Culpeper,  Bobert  and 
Edward;  and  five  daughters,  Cornelia,  Mary,  Sarah,  Harriet 
and  Emily. 

Bobert  Bridges  was  a  sailmaker.  His  residence  was  at  (old 
number)  259  South  Front  street,  and  his  sail-loft  was  on  tha 
wharf,  Delaware  avenue,  north  of  Lombard  street.  James  For- 
ten,  an  almost  ^^  colorless  colored  man,",  was  his  foreman,  md, 
in  1800,  when  Eobert  Bridges  died,  succeeded  him  in  bui- 
ness. 

Culpeper  Bridges,  the  third  son  of  Robert,  the  saihnakeT, 
was  born  in  Philadelphia,  December  21, 1776,  and  died  Deocnx  - 
ber  29,  1823.     He  was  trained  to  be  a  merchant  by  Jola-^ 
Leamy,  whose  "  counting-house  "  was  at  the  south-east  com 
of  Walnut  and  Third  streets.     He  married,  February  21, 180 
Sarah,  the  fifth  daughter  and  eleventh  child  of  William 
ton,  of  Southwark,  a  blacksmith  and  machinist,  and  had  t 
sons,  William  Cliffton,  and  Robert,  the  subject  of  this  sketc 
who  was  born  in  Philadelphia,  March  5,  1806. 

We  are  what  our  mothers  make  us,  and  therefore  it 
proper  to  state  that  the  iron  master,  William  Cliffton  was  bor"^ 
probably  in  Philadelphia,  March  4,  1729,  and  died  Februa^r/ 
24,  ISO'i    .Ho  married,  September  2,  1763,  Catherine  Hallo- 
well,  by  whom  he  had  twelve  children  in  the  course  of  leasth.ai' 
nineteen  years.     Slie  died  July  16,  1786.   They  were  allm^^" 
ber.s  of  the  Society  of  Friends.    One  of  the  sons,  William,  wlo 
died  November  25,  17*JU,  was  a  poet  as  well  as  blacksmith.     i< 


wras  snid  that  he  was  "  read  out  of  meeting,'*  expelled  from  the 
society,  for  the  reason  that  he  indulged  in  the  frivolity  of  writ- 
ing versies.  If  no  other  cau.«e  of  expulsion  existed,  it  is  demon- 
strable that  Friends  of  the  pr&sent  time  are  not  bo  austere  as 
^^ey  were  then.  But  there  is  proof  that  other  reasons  probably 
'uflneoced  the  decision.  The  preface  of  a  volume  of  "  Poems, 
^^uieily  occasional,  by  the  late  Mr,  ClifFton,"  printed  for  J.  W. 

Kenno,  tn  1800,  claims  that  he  was  "  an  expert  swordsmau,  a 
sicntific  and  admirable  musician,  an  accomplished  painter 
<h]  a  graceful  dancer,"  clearly  showing  that  his  acquirements 
"ere  of  a  kind  not  likely  to  be  commended  in  the  community 
of  Friends. 

William  Cliffton,  blacksmitli,  resided,  1785,  in  Water  street 
"Gtween  Almond  and  Catharine  streets,*  and  in  1797,  at  No.  74 
S^'anson  Htreet.+  About  this  date  he  seems  to  have  transferred 
•lis  businesi  to  his  sons,  William  and  John,  for  the  City  Direc- 
*orie8  of  1798,  and  subseiiuent  years,  give  his  residence  at  No, 
*6  SwanwD  street,  and«gtyle  him  "gentleman,"  a  term  used  in 
ttioee  days  to  designate  a  man  of  income  sufficient  to  live  at 
eane  without  work  or  a  vocation. 

1'hia  outline  of  lineage,  which  is  purely  English,  implies  that 
*^n©  ancestors  of  Dr.  Bridges  were  vigorous,  enterprising,  intel- 
ligent, industrious  and  refipeotable. 

Both  sons  were  liberally  educated,  both  were  pupils  in  the 
"CTaiversity  Grammar  School.   William  Cliffion  graduated  from 
*te  department  of  arts  of  the  University  of  Pennsylvania  in 
^821.     Kobert  was  for  a  short  time  one  of  the  sophomores  of 
*o«  Umvorsity — there  was  no  freshman  class  at  that  [leriod — 
^nd  then,  for  no  assdgned  reason,  entered   Dickinson  College, 
^— 'arlisle,  Pa.,  from  which  he  graduated  182-t.     In  July  of  the 
year  he  was  elected  a  member  of  the  Societaa  Philosophiai 
of  the  College, 
mmeiiiately  after  his  return  to  Philadelphia  be  became  a 
il   of  Dr.   Thomas  T.  Hewson,   and  remained  imder  the 
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instruction  of  that  eminent  medical  teacher  and  surgeon  netilj 
four  years.  He  had  associated  with  him,  in  teaching  his  large 
class  of  students,  several  assistants.  His  office  was  a  two-storied 
house,  on  the  north  side  of  Library  street  near  to  Fourth  street 
In  it  were  a  students'  reception-room,  a  laboratory  and  a  lecture 
room,  and,  in  the  rear  of  the  house,  a  dissecting-room. 

In  Dr.  Hewson's  private  medical  school  Br.  Franklin  Bacbe 
taught  chemistry.  He  appointed  young  Bridges  his  assistant 
very  soon  after  he  began  his  medical  studies.  In  this  capacity 
he  served  Dr.  Bache  through  many  years,  in  the  courses  of 
chemical  lectures  delivered  by  him  in  the  Franklin  Institute^ 
in  the  Philadelphia  College  of  Pharmacy,  and  at  the  Jefferson 
Medical  College.  This  practical  training  made  him  an  expert 
chemist  and  an.  admirable  teacher  of  chemistry. 

His  close  attention,  habitually  given  to  whatever  he  might 
be  doing,  qualified  him  in  a  high  degree  to  assist  the  lecturer 
on  chemistry.    In  May,  1827,  upon  pouring  water  into  an  iron 
mercury  flask,  which  had  been  used  for  obtaining  oxygen  from 
nitre,  for  the  purpose  of  washing  it,  he  noticed  a  lively  effer- 
vescence.    He  proceeded  at  once  to  investigate  the  nature  of 
the  gaseous  matter,  and  found  it  to  consist  of  oxygen  of  a  purity 
of  ninety-five  per  cent,  as  he  ascertained  by  Dr.  Hare's  accurate 
sliding-rod  endiometer.     He  observed  the  same  phenomenon, 
November  27,  at  the  Franklin  Institute,  and  found  in  this 
instance  that  the  oxygen  contained  only  one  per  cent  of  im- 
purity.   He  suggested  that  this  residuum,  which  Dr.  Hare  con- 
jectured to  be  peroxide  of  potassium,  would  furnish  pure  oxygen 
to  the  experimenter  without  trouble.     He  was  anticipated  in 
this  discovery.     Mr.  Richard  Philips,  of  London,  had  made  the 
same  observation  and  given  the  same  rationale  of  the  phenome- 
non, an  account  of  whicli  he  published  in  the  Annals  of  PA.i- 
losophy^  for  April,  1827.     Nevertheless,  Dr.  Franklin  Baclxe, 
published  in  the  North  American  Medical  and  Suryical  Jourr^^4i^ 
for  January,  1828,  a  note  of  the  observation  of  "  Mr.  Bot^<rt 
Bridges,  student  of  medicine,"  on  the  "  Residuum  of  Nitre 
exposure  to  red  heat." 
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The  circumstance  indicates  his  character  as  a  student  and  at 
the  same  time  Dr.  Bache's  kind  appreciation  of  his  worth. 

Dr.  Bridges  graduated  from  the  medical  department  of  the 
XTniversitj  of  Pennsylvania,  March,1828.  "  Neuralgia"  was  the 
subject  of  his  thesis. 

He  immediately  opened  an  office  at  the  south-east  corner  of 
Vine  and  Thirteenth  streets,  where  he  remained  till  1837.  He 
did  not  obtain  a  lucrative  practice.  His  mother  died,  February 
19,  1839,  in  the  fifty-eighth  year  of  her  age,  a  loss  generally 
among  the  saddest  in  man's  experience. 

A  carefully  prepared  tabular  record  of  2099  cases  of  vacci- 
nation under  his  observation,  between  April  1,  1830,  and  May, 
1840,  indicates  that  he  was  a  vaccine  physician  of  the  south- 
western district  of  the  city  daring  ten  years.  An  ordinance  of 
January  2,  1830,  divided  the  city  into  four  districts,  designated 
as  the  North-eastern,  North-western,  South-eastern  and  South- 
western Districts,  and  directed  the  Mayor  to  appoint  a  vaccine 
physician  to  each  on  the  first  Monday  of  January  every  year.* 

The  Board  of  Health  appointed  Dr.  Bridges,  July  17,  1832, 
the  cholera  year,  one  of  the  attending  physicians  in  the  district 
which  included  the  Eastern  Penitentiary,  then  at  the  north- 
west comer  of  Broad  and  Arch  streets.  The  work  was  ardu- 
ous. Entire  nights  were  passed  in  the  prison  ministering  to 
cholera  patients.  The  remuneration  for  this  perilous  service 
was  very  small. 

Dr.  Bridges  was  a  constituent  member  of  the  Friday  Even- 
ing Medical  Club,  which  was  formed  in  1835  or  '36,  and  ceased 
[       to  exist  about  1872.    The  meetings  were  held,  in  turn,  at  the 
?      liouses  of  the  members.     The  entertainment  was  limited  to  tea, 
coSSee  and  biscuits.    The  object  of  the  club  was  to  promote 
*t>cial  intercourse  among  members  of  the  medical  profession  in 
^e  city. 

^Be  was  elected  a  member  of  the  Academy  of  Natural  Sciences 
^*    Philadelphia,  January  1835 ;  of  the  Franklin  Institute,  Jan- 

^^•cdne  pbyiloiani  were  appointed  In  the  Northern  Liberties  under  an  ordi- 
?^^^<ie  of  May  15. 1820,  and  in  Kensington,  nnder  an  ordinance  of  December  A, 
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uary,  1836  ;  a  resident  member  of  the  Pbiladelpliia  College  of 
Pharmacy,  December,  1838;  a  fellow  of  the  College  ofPhyri- 
cians  of  Philadelphia,  July,  1842 ;  and  he  was  choeen  a  mem- 
ber of  the  American  Philosophical  Society,  January  19th,  1844. 

He  was  a  councillor  of  the  Society  from  January,  1855; 
chairman  of  its  publication  committee  six  years,  from  1860, 
and  served  on  many  special  committees. 

His  first  work  in  the  Academy  of  Natural  Sciences  was  the 
preparation,  in  conjunction  with  Dr.  Paul  B.  Qoddard,  of  an 
Index  of  the  genera  of  the  Herbarium,  which  was  presented 
August,  1835.  He  served  on  the  Botanical  Committee  twenty- 
one  years,  from  January,  1836.  In  May,  1843,  he  preSpented  a 
new  Index  of  the  Academy's  Herbarium,  and  an  Index  of 
Menke's  Herbarium,  works  which  were  long  the  main  guides 
to  the  Academy's  botanical  collections. 

He  was  librarian  from  June,  1836,  till  May,  1839,  when  be 
resigned.  The  thanks  of  the  Society  were  presented  to  him 
for  "his  able  and  efficient  discharge"  of  the  duties  of  the 
office. 

He  served  as  Eecording  Secretary  five  months  in  1889  and 
'40 ;  and  as  Corrcsj)onding  Secretary  from  May,  1840,  till  De- 
cember, 1841.  He  was  an  Auditor  six  years,  from  December, 
1843,  one  of  the  Vice-Presidents  more  than  fourteen  years,  fix)m 
September,  1850,  and  was  elected  President,  December,  1864. 
He  declined  re-election  December,  1865. 

He  served  twenty -three  years  on  the  Publication  Committee, 
declined  re-election  in  1872  ;  twenty-nine  years  on  the  Library 
Committee,  from  I)ecenil)er,  1842 ;  seven  years  on  the  Com- 
mittee on  Proceedings ;  fivci  years  on  the  Committee  on  Finance; 
seventeen  years  on  the  Committee  on  Entomology  and  Crusta- 
cea.    He  labeled  and  arranged  anew  the  collection  of  Crustacea 
according  to  the  nomenclature  and  classification  accepted  at 
the  time  as  the  best.     He  was  a  member  of  the  Committee  on 
Ilerpciology  and  Iclithyology  nine  years,  from  January,  1857: 
on  Phv^cs  ten  vears,  Ironi  »lanuarv,  1806 ;  on  Chemistry  five 
years,  Ironi  l)eceni])cr,  18T<>,  and  a  member  of  the  Council  more 
than  five  years,  from  December,  ISOiK 
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When  the  Academy's  building  was  extended  in  1846,  and 
the  extended  building  was  raised  and  improved  in  1855,  he 
served  on  the  building  committees,  and  aided  in  obtaining  sub- 
icriptions  for  the  work  on  both  occasions. 

Again,  December,  1865,  Dr.  Bridges  was  appointed  a  mem- 
ber of  a  committee  to  solicit  subscriptions  to  erect  a  fire-proof 
building  for  the  use  of  the  Academy ;  and,  January  8,  1867,  he 
was  elected  one  of  the  Board  of  Trustees  of  the  Building 
Fund,  and  by  it  a  member  of  the  Building  Committee,  Janu- 
Eury  11, 1867,  on  which  he  served  faithfully  until  the  Society 
was  established  in  its  new  quarters,  January,  1876. 

The  official  positions  to  which  he  was  annually  elected,  his 
appointment  to  several  standing  and  many  special  committees, 
imply  that  he  had  the  respect  and  unreserved  confidence  of  his 
fellow-members.  Among  them  none  was  more  constant,  none 
who  worked  more  industriously.  He  promptly  discharged  all 
duties  imposed  upon  him  and,  during  forty  years,  was  seldom 
absent  from  the  meetings  of  the  society.  In  addition  to  his 
valuable  services,  he  contributed  to  its  funds,  to  its  library  and 
its  museum  as  liberally  as  his  modest  income  justly  allowed. 

As  a  token  of  their  estimate  of  his  worth,  a  number  of  mem- 
bers presented  to  the  Academy  a  portrait  of  him  which,  painted 
by  B.Uhle,  an  eminently  skillful  young  artist  of  this  city,  will 
soon  be  hung  in  place  among  the  portraits  of  the  presidents  of 
the  society. 

His  remarks  "On  infusoria  found  in  stagnant  water"  are  re- 
ported in  the  Proceedings  of  the  Academy  for  May,  1842  ;  on 
"The  influence  of  the  contact  of  copper  in  preserving  human 
bones,"  and  on  "Indian  reliques,"  May,  1843;  on  "Estimates 
of  the  length  of  the  year,"  and  on  the  "  Formation  of  lithoid 
carbonate  of  iron,"  in  the  volume  for  1848. 

At  the  Franklin  Institute  Dr.  Franklin  Bache  taught  chem- 
istry, as  lecturer  and  professor,*  from  September,  1826,  till 
1831.  During  the  whole  period,  five  years,  Dr.  Bridges  was 
his  assistant.     After  that  time  he  did  not  participate  in  the 

*I>r.  Bache  was  appointed  lecturer  on  chemistry,  September,  1826,  and  profes- 
■or,  March,  182a. 
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proceedings  of  the  Society  though  he  was  occasioDally  preeent 
at  its  meetings. 

As  already  stated,  he  was  an  active  and  prominent  member 
of  the  Academy  of  Natural  Sciences,  but  all  his  time  was  not 
given  to  it.  He  labored  most  earnestly  in  another  institution, 
the  Philadelphia  College  of  Pharmacy,  with  which  his  career 
was  so  closely  associated,  that,  to  understand  it  clearly,  a  state- 
ment of  the  circumstances  which  attended  the  origin  and  pro- 
gress of  the  College  seems  necessary. 

A  National  Convention  of  Physicians  assembled  at  Wash- 
ington, D.  C,  January  1,  1820,  for  the  purpose  of  devising  a 
code  of  formulas,  and  establishing  it  as  the  sole  standard  for 
medicinal  preparations.  The  object  was  to  have  them  made 
exactly  alike  in  composition  and. strength  by  all  physicians  and 
apothecaries  throughout  the  land. 

At  that  period  the  London,  the  Edinburgh,  the  Dublin  and 
other  pharmacopoeias  were  recognized  authorities  in  the  United 
States.  Their  directions  were  not  alike.  Therefore,  as  every 
apothecary  followed  the  standard  he  considered  best,  officinal 
preparations  of  the  same  name,  found  in  the  shops,  di£Fered 
from  each  other  just  as  the  standards  differed.  The  composi- 
tion and  potency  of  the  physician's  prescription  were  contin- 
gent, in  an  important  degree  sometimes,  upon  the  pharmaco- 
pceia  followed  by  the  apothecary  who  dispensed  it. 

It  is  obvious  that  the  interest  of  both  patients  and  physiciaM 
required  that  these  several  authorities  should  be  superseded  by 
a  single  standard.     To  attain  this  end,  to  establish  a  permanent 
authority  in  the  premises,  and  obtain  for  it  general  confidence 
and  respect  everywhere  in  the  United  States,  it  was  determined 
that  a  national   convention   composed  of  delegates  from  the 
medical    colleges  and  incorporated   medical   societies  of  tie 
country  should  be  convened  every  tenth  year ;  that  each  dele- 
gation should  be  invited  to  submit  to  the  convention  a  report 
of  suggested  amendments  to  the  work ;  that  from  the  reports 
presented  the  convention,  through  the  agency  of  a  select  com- 
mittee appointed  for  the  purpose,  should  compile  and  publisk 
a  revised  edition  of  the  Pharmacopoeia  every  ten  years.   An 
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advantage  of  this  plan  is,  that  each  revision  represents  at  the 
date  of  publication  the  common  opinion  of  the  profession,  and 
the  work  is  kept  in  accord  with  the  progress  of  pharmacy  and 
of  medical  knowledge. 

The  result  of  the  labors  of  the  convention  of  January,  1820, 
was  the  publication,  at  Boston,  Mass.,  December  15,  1820,  ot 
the  first  Pharmacopceia  of  the  United  States  of  America,  and 
fdnce,  of  decennial  revisions  of  it,  the  sixth  of  which  is  now  in 
use. 

The  achievement  is  notable.  The  pharmacopoeia  of  every 
nation  of  Europe  is  a  public  work  directed  and  paid  for  by  the 
government.  Without  the  influence  of  a  statute  of  any  kind 
to  sanction  or  enjoin  its  use,  this,  through  the  force  of  public 
opinion  created  in  its  favor,  has  been  established  as  the  law, 
the  standard  in  the  premises,  which  is  generally  respected. 

The  work  is  purely  charitable.  It  has  been  done,  for  three- 
score years  at  least,  at  the  cost  of  the  labor,  time  and  money  of 
many  medical  men  without  any  compensation  to  the  workmen 
for  their  work ;  and  the  results  of  it  have  been  freely  given  for 
the  common  good. 

Dr.  Bridges  was  among  the  most  skillful  of  those  who  labored 
to  perfect  the  Pharmacopoeia.  The  Philadelphia  College  of 
Pharmacy  appointed  him,  March,  1847,  one  of  a  committee  to 
revise  the  issue  of  1840,  and  prepare  the  report  on  it  to  be 
given  to  the  National  Convention  of  1850,  the  first  in  which 
pharmacists  were  represented.  He  assisted  on  a  committee  of 
the  College  of  Physicians,  appointed  February,  1868,  to  report 
on  the  fourth  decennial  revision  ;  was  one  of  the  delegates  from 
the  collie  to  the  meeting  of  the  National  Convention  of  1870, 
and  was  a  member  of  the  committee  on  publication  of  the  fifth 
decennial  revision.  In  July,  1877,  the  College  of  Physcians 
appointed  him  one  of  a  committee  to  revise  the  Pharmacopoeia 
of  1870,  and  prepare  a  report  on  it  for  the  National  Conven- 
tion of  1880. 

The  labor  of  those  committees  of  revision  is  considerable. 
Inspection  of  materials,  pharmaceutical  experiments  and  thera- 
peutic observation  are  often  necessary  to  determine  the  value 
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of  a  formula.  Each  committee  held  weekly  sessioBs  of  about 
two  hours,  and,  on  an  average,  required  two  years  to  complete 
its  work.  All  the  insfitutions  which  participate  in  the  prep- 
aration of  a  revised  edition  of  the  PharmacopoBia,  give  itlibe 
attention,  so  that  it  is  not  easy  to  conjecture  the  aggregate  of 
labor  bestowed  upon  it.  So  much  care  merely  signifies  that, 
in  the  estimation  of  the  profession,  accuracy  in  all  the  details  of 
the  work  is  very  important. 

About  the  time  when  the  first  National  Convention  met, 
the  drug  and  apothecary  business  was  regarded  as  a  trade, 
rather  than  as  a  profession  based  on  scientific  principles;,  as  it 
is  now.  It  was  known  that  deteriorated  drugs  were  sold,  and 
that  valuable  preparations  in  daily  use  were  adulterated  or 
made  of  materials  of  inferior  quality.  Such  abuses  weie 
charitably  ascribed  to  ignorance  of  pharmacy  which  was  sup- 
posed to  prevail  among  druggists  and  apothecaries  generallj. 

To  remedy  this  lamentable  condition  of  the  apothecar/s 
vocation,  some  three-score  of  intelligent,  philanthropic  men, 
including  a  large  proportion  of  members  of  the  Society  of 
Friends,  associated  in  this  city  and  founded,  February  23, 1821, 
the  Philadelphia  College  of  Pharmacy,  a  society  which  was  in- 
corporated, March  30,  1822,  with  all  legal  authority  necessary 
to  establish  and  support  a  school  of  pharmacy. 

The  University  of  Pennsylvania  had  then  recently  provided 
for  teaching  pharmacy  in  connection  with  materia  medica,  and 
conferring  the  degree  of  Master  of  Pharmacy,  which  was  con- 
ferred tlie  first  time  in  the  spring  of  1821  on  sixteen  graduates. 
This  action  of  the  University,  it  was  said,  greatly  influenced,  if 
it  did  not  determine  the  formation  of  the  Society  known  as  the 
Philadelphia  College  of  Pharmacy. 

It  consists  of  active  or  resident,  honorary  and  foreign  mem- 
l)crs.     The  conduct  of  its  ordinary  affairs  is  confided  to  sixteen 
trustees,  one-half  of  whom  are  elected  semi-annually  by  the  col- 
lege.  The  stated  meetings  of  the  board  of  trustees  are  monthly, 
and  of  the  college,  quarterly. 

The  lirst  courses  of  lectures,  which  were  limi  ted  to  materia 
medica  and  chemistry,  were  given  in  the  winter  of  1821-22, 
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but  the  degree  of  "  graduate  of  pharmacy  "  was  not  conferred 
till  the  spring  of  1826,  when  there  were  three  graduates. 

The  lectures  were  delivered  in  a  building  on  the  west  side  of 
seventh,  between  Market  and  Chestnut  streets,  the  site  of  which 
is  now  occupied  by  the  Gas  Office  of  the  city. 

In  1832  the  society  erected  for  its  use  a  building  on  the 
south  side  of  Zane,  now  Filbert  street,  west  of  Seventh,  and 
occupied  it  until  the  college  was  established  in  its  present  well 
adapted  quarters.  No.  145  North  Tenth  street,  September,  1868. 

Under  the  authority  of  the  Society,  the  American  Journal 
of  Pharmacy,  which  is  devoted  to  the  advancement  of  pharma- 
ceutical knowledge,  and  the  advocacy  of  thorough  education 
of  pharmacists,  was  established  in  1825.  It  was  issued  quar- 
terly, till  1853,  then  bi-monthly  till  1871,  since  that  date 
monthly,  and  continues  to  be  a  prosperous  periodical. 

Dr.  Bridges  was  assistant  editor  of  this  journal  about  six 
years,  from  1839  till  1845,  and  contributed  several  original 
papers  to  it. 

The  college  grew  very  slowly.  But  the  strict  probity  ob- 
served in  its  management  and  the  great  care  taken  to  select 
only  the  most  competent  and  conscientious  teachers,  have 
enabled  it  to  surmoimt  all  impediments  in  the  way  of  its  pro- 
gress. 

Now,  graded  courses  of  instruction  are  given  on  materia 
medica,  botany,  the  theory  and  practice  of  pharmacy,  chem- 
istry (practical  and  analytical),  and  pharmaceutical  manipula- 
tion, by  a  faculty  consisting  of  four  professors  and  three  assist- 
ants. The  teaching  is  very  thorough.  Since  the  establish- 
ment of  the  school  7109  students  have  matriculated;  upon 
2049  of  whom,  28.82  per  cent.,  the  degree  of  graduate  in 
pharmacy  has  been  conferred.* 

Dr.  Bridges  entered  the  college.  May,  1831,  as  private  assist- 
ant of  the  professor  of  chemistry.  Dr.  Franklin  Bachc,  and 
iwras  elected  an  active  member  of  the  society  December  18, 
1838,  and,  March  25,  1839,  a  member  of  the  Board  of  Trus- 

•  SIxty-tliird  Annaal  AuDouncement  of  the  Philadelphia  College  of  Pharmacy, 
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tees,  and  also  of  the  Publication  Committee,  to  wjbich  be  wts 
annually  elected,  till  1861,  twenty-one  years,  when  he  declined 
re-election.  He  was  elected  chairman  of  the  Board  of  TmsteoB, 
October  9,  1860,  and,  being  annually  re-elected,  held  the  posi- 
tion till  the  close  of  his  life. 

When  Dr.  Bache  gave  up  the  chair  of  chemistry  to  take 
the  professorship  of  the  same  department  in  the  Jefferson  Medi- 
cal College,  Dr.  Bridges  was  a  candidate  for  the  vacant  plaoe, 
but  Dr.   William  E.  Fisher  was  elected,  May  81,  1841,  by  a 
majority  of  two  votes.     He  resigned  the  following  April,  and 
Dr:   Bridges  was  unanimously  elected   Professor  of  General 
and  Pharmaceutical  Chemistry,  May  16, 1842.  Still  he  contiD- 
ued  to  be  the  private  assistant  of  Dr.  Bache,  till  his  death,  in 
1864,  severed  their  continuous  laboratory  association  of  forty 
years.  Dr.  Bridges,  also  aided  Dr.  George  B.  Wood  in  his  work 
while  he  held  the  professorship  of  materia  medica  in  the  Uni- 
versity of  Pennsylvania,  from  1835  till  1850. 

Besides  the  routine  work  of  the  professorship.  Dr.  Bridges 
did  his  full  share  on  standing  and  special  committees,  delivered 
many  introductory  and  other  addresses,  and  represented  the 
College  among  its  delegates  to  the  American  Pharmaceutical 
Association  and  other  bodies. 

It  is  related  substantially  that,  prior  to  185 J,  the  average 
number  of  graduates  annually,  from  1826,  was  less  than  seven, 
and   that   the   public   commencements   were   biennial.    That 
year  the  matriculants  numbered  82,  and  the  graduates  19.  The 
class  determined  that  the  commencement  should  be  attended 
with  more  demonstration  than  had  been  made  on  previous  occa- 
sions.    The  ceremonies  had  been  conducted  in  an  apartment 
of  the  college,   not   capable   of  seating  comfortably  a  hun- 
dred persons.     Other  arrangements  were  proposed,  but  oppoa- 
tiou   to  them  from  an  unexpected  quarter  was  strong.    The 
president  and  some  of  the  trustees  of  the  college  belonged  to 
the  Society  of  Friends.     They  are  notably  conservative  of  their 
customary  ways  and  averse  to  ostentation.     The  commence- 
ment had  consisted  in  the  delivery  of  diplomas  to  the  graduates 
by  the  president  according  to  a  prescribed  form,  and  a  suitable 
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address  by  a  professor  in  the  presence  of  invited  friends.  The 
ceremony  was  sedate,  without  manifestation  of  that  sense  of 
triumph  which  successful  young  candidates  are  supposed  to  feel 
on  such  an  occasion.  As  many  Friends  regard  the  fine  arts, 
painting  and  sculpture,  as  frivolities,  things  not  only  unneces- 
sary to  happiness,  but  in  their  influence  detrimental  in  some 
indefinite  way  to  a  proper  observance  of  purely  moral  life ;  and 
music,  by  its  charms,  as  likely  to  allure  to  evil  ways,  to  divert 
the  mind  from  industry  and  the  pursuit  of  substantial  things, 
their  aversion  to  the  proposed  display  was  entirely  in  harmony 
with  their  ancient  opinions  in  this  connection.  Bather  than 
assent  to  the  proposed  arrangements  some  of  them  resigned,  or 
purposely  were  absent. 

Nevertheless,  the  commencement  was  held,  April  4,  1851,  in 
Sansom  Street  Hall,  in  the  presence  of  a  large  audience,  attended 
by  a  band  of  good  music.  Those  most  coocerned  were  highly 
pleased.  The  vacancy  caused  by  the  resignation  of  the  presi- 
dent was  well  filled  on  the  occasion  by  Dr.  Bridges,  who  con- 
ferred the  degree  of  "  graduate  of  pharmacy  "  on  those  entitled 
to  the  honor.* 

The  painstaking  and  kindly  ways  of  Dr.  Bridges  in  teaching, 
won  for  him  affectionate  and  enduring  respect  from  those  whom 
he  taught.  At  the  commencement,  March,  1867,  a  portrait  of 
him,  in  oil,  was  presented  to  the  college  by  the  Phi  Zeta 
Society;  and  the  graduating  class,  at  the  commencement,  March, 
1877,  presented  to  him  a  stem- winding  gold  watch. 

The  additional  labor  imposed  by  adopting  the  method  of 
teaching  in  graded  courses,  induced  Dr.  Bridges,  in  June,  1878, 
to  procure  an  assistant.  And  in  January,  1879,  at  a  meeting 
of  the  Board  of  Trustees,  he  stated  informally  that  his  impaired 
health  constrained  him  to  announce  that  he  would  relinquish 
the  chair  of  chemistry  at  the  close  of  the  course. 

On  hearing  of  his  intended  resignation,  the  graduating  class 
of  one  hundred  and  fourteen  members,  representing  eighteen 
States,  held  a  meeting  and  adopted  a  preamble  and  resolutions, 

*8«6  Tbe  Annoal  Address  before  the  Alumni  Association  of  the  Phlladel- 
phla  CoUege  of  Fli»nn»cy.   By  James  Stratton,  Ph.  G.,  1879. 
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expresaiiig  regret,  sympathy,  and,  for  themselves  as  well 
their  predecessors,  "profound  respect  for  Dr.  Bridges  as 
chemist,  and  their  moat  grateful  esteem  for  him  aa  their  fri^  -^oW 
and  instructor,"  and  earnestly  invoking  the  divine  blessi  ~^ng 
upon  his  remaining  years. 

He  tendered  his  reaignation  in  a  letter  dated  March  4,  13  *^y9. 
At  a  meeting  of  the  Board  of  Trustees,  March  14,  a  preaia.  ^^^le 
and  resolutions  were  unanimously  adopted,  stating  in  sub&ta.n;i^<« 
that  be  had  devoted  his  time  and  abilities  to  a  conscientL  «::z^us 
discharge  of  the  trust  assigned  him  for  a  long  period,  dur-i  3ig 
which  the  professors  received  a  scanty  remuneration,  that  "  *  t** 
his  sound  judgment  and  patient  labor  "  the  success  of  the  cr^^^l- 
lege  is  much  indebted;  that  the  good  work  be  has  accomplisl:^*-*'' 
haa  its  record  in  those  who  have  been  hia  pupils  in  the  coU'^^Jg^ 
— about  five  thousand — and  that  he  has  the  sincere  thanks  ^m-  *>'' 
sympathy  of  the  Board. 

At  the  celebration  of  its  twenty- fifth  anniversary.  March  '^--  ^' 
1879,  the  Phi  Zeta  Society,  which  is  composed  of  alumnS-  ** 
the  college,  created  a  scholarship  and  named  it  the  Rol^"^^ . 
Bridges  scholarship,  as  a  token  of  its  high  estimation  of  ^M::^^^* 
character  and  official  services.  , 

The  Board  of  Trustees  after  due  deliberation,  "in  view  ^^ 
his  faithful  and  efficient  labors,"  conterred  upon  him.  May  ^^' 
187y,  the  title  of  Emeritus  Professor  of  Chemistry,  with  ^ 
annual  salary  of  one  thousand  dollars,  to  be  paid  in  equal  i  f  ^ 
stallments  quarterly,  in  advance,  during  hia  life,  from  the  fir*^^ 
day  of  July  enauiug,  ^ 

By  this  spontaneous  act  of  benevolence,  the  Trustees  have 
shown  themselves  to  be  worthy  of  honor  as  distinguished  as  that 
wliich  they  conferred  on  Dr.  Bridges ;  and  they  have  set  an  ex- 
ample eminently  proper  to  be  followed  by  all  incorporated 
educational  institutions.  There  are  no  skilled  laborers  whose 
work  is  more  important  to  the  community,  and  yet  none  so 
inadeq  ualely  paid,  as  professors  and  teachers  in  our  colleges  and 
schools  of  every  name.  During  the  vigorous  period  of  th»r 
Hves  their  remuneration  aflbrtlsthcm  and  their  families  a  very 
modest  living ;  but  it  is  loo  scanty  to  permit,  investuiont  of » 


last.  J  ^-il  [Ratohenb«rger. 

part  of  it  annually  to  create  resources  sufficient  for  invalid  days 
and  old  age,  even  after  continuous  toil  during  thirty  or  forty 
years.  Possibly  better  than  increased  remuneration  for  these 
beneficent  servants  of  the  people  would  be  a  college  fund  from 
which  those  professors  who  have  become  incapable  of  perform- 
ing their  official  duties,  Ijy  age  or  otherwise,  might  receive  a 
moderate  pension  or  retired  pay ;  at  any  rate  the  emeritus  pro- 
fessor should  have  a  salary. 

When  the  professorship  of  chemistry  in  the  Jefferson  Medi- 
cal College  was  vacated,  in  1864,  by  the  death  of  the  incum- 
bent, Dr.  Bache,  Dr.  Bridges  was  one  of  seven  candidates  for 
the  vacancy.  It  was  filled  by  the  election  of  Dr.  B.  Howard 
Band. 

While  discharging,  efficiently  and  most  acceptably,  his  duties 
at  the  Academy  of  Natural  Sciences,  and  in  the  Philadelphia 
College  of  Pharmacy,  he  found  time  to  teach  medical  chemistry 
in  the  Philadelphia  Association  for  Medical  Instruction,  to 
attend  the  meetings  of  the  American  Philosophical  Society^ 
and  of  the  College  of  Physicians  of  Philadelphia,  and  render  to 
it  valuable  service.  He  was  one  of  its  delegates  to  the  National 
Medical  Convention  held  in  Philadelphia,  May,  1847,  and  sub- 
sequently was  one  of  the  representatives  of  the  college  in  the 
American  Medical  Association. 

He  analyzed  the  collection  of  one  hundred  and  eighty-five 
urinary-calculi  in  the  Miitter  Museum,  which  belongs  to  the 
oolite,  and  made  a  catalogue  of  them. 

In  January,  1867,  he  was  elected  a  member  of  the  library 
committee  and  appointed  librarian.  .  The  duties  of  the  office 
occupied  him  daily  from  11  o'clock,  a.m.,  till  3  o'clock, 
P.BI,  In  January,  1879,  he  declined  re-election  to  the  library 
committee,  and  failing  health  induced  him  to  resign  the  office 
of  librarian,  January,  1881,  having  filled  it  during  fourteen 
years.  Then,  on  motion  of  Dr.  DaCosta,  it  was  unanimously 
resolved  "  that  the  thanks  of  the  college  be  tendered  to  Dr. 
Bridges,  for  his  long,  faithful  and  intelligent  services  to  the 
college,  and  that  they  deeply  regret  that  failing  health  will 
deprive  the  college  of  his  labors;  that  as  a  slight  token  of  ap- 
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preciation  of  his  long  services,  his  annual  dues  be  hereafter  re- 
mitted." And  at  its  stated  meeting,  January  26,  1881,  the 
library  committee  presented  to  Dr.  Bridges  ''the  exprenon 
of  their  sincere  regret  that  the  care  of  his  health  obliges  him  to 
retire  from  the  office  of  librarian,  which  he  has  held  for  so 
many  years,  and  in  which  they  have  learned  to  appreciate  his 
industry,  fidelity  and  courtesy.  They  sincerely  hope  that  he 
may  find  in  repose  and  recreation  the  means  of  improving  his 
health,  and  the  opportunity  of  observing  the  growth  of  the 
Ubrary  with  whose  early  history  he  has  been  identified.'' 

Cultivation  and  teaching  of  the  medical  sciences  have  ever 
been  among  the  pursuits  which  contributed  to  the  good  name 
of  Philadelphia.  The  excellence  of  the  medical  colleges  in  the 
city  is  generally  acknowledged.  This  high  character  is  ascrib- 
able,  in  some  degree  at  least,  to  aspiring  young  physicians  who 
joined  together  in  little  bands  to  lecture  and  teach  the  several 
branches  of  medicine  while  the  incorporated  colleges  were 
closed.  In  past  times  this  recess  continued  during  six  or  seven 
months  of  the  year.  Those  engaged  in  the  summer  schools,  as 
they  were  called,  soon  became  trained  teachers,  well  qualified 
to  fill  professorships.  Several  of  the  most  distinguished  pro- 
fessors in  our  medical  colleges  were  partly  indebted  for  their 
appointment  to  the  preliminary  training,  and  reputation 
acquired  in  a  summer  school.* 

In  tlie  spring  of  1842,  the  Philadelphia  Association  for  Medi- 
cal  Instruction   was  formed.      The  constituent  members  or    j 
founders  of  it  were  Dr.  John  F.  Meigs,  who  taught  obstetrics 
till  1845,  and  afterwards  lectured  on  the  diseases  of  children; 
Dr.  Joshua  M.  Wallace,  who  taught  surgery;  Dr.  Robert  Bridges, 
chemistry;  Dr.  Francis  Gurney  Smith,  Jr.,  physiology;  and 
Joshua  M.  Allen,  anatomy.     Dr.  Bridges,  was  the  only  con- 
stituent member  of  the  Association  who  remained  in  it  until  it 
was  dissolved  at  the  close  of  1860,  a  period  of  eighteen  years, 

*Tho  History  of  the  Philndolphia  School  of  Anatomy  and  lU  relatlonito 
medical  teaching.  A  lecture  delivered  March  1, 1X75,  at  its  dissolution.  By  Wll* 
.Ham  W.  Keen,  M.D.  r.publbhed  by  J.  B.  Llppincott  A  Co.). 

Many  of  the  associations  Tor  medical  teaching  In  Philadelphia uresketebed  or 
■reft-rred  to  in  this  very  interesting  paper. 
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Several  retired  to  accept  professorships  in  medical  colleges,  and 
their  places  were  supplied  by  new  appointments,  so  that  during 
the  career  of  the  Association  the  names  of  many  distinguished 
physicians  are  recorded  on  its  list  of  members  * 

Dr.  Bridges  was  elected  professor  of  chemistry  in  the  Frank- 
lin Medical  College  in  1846,  and  filled  the  office  till  the  insti- 
tution was  dissolved  in  1848. 

His  contributions  to  medical  and  scientific  literature  are 
valuable,  but  not  very  numerous. 

His  papers  in  the  American  Journal  of  Pharmacy  are 
entitled,  "  Chemical  symbols,"  and  "  Pyroacetic  spirit  and  its 
derivative  compounds,"  in  1839 ;  "  The  manufacture  of  sul- 
phuric acid,"  and  the  "Adulteration  of  lac  sulphuris,"  in 
1840;  "Notice  of  Professor  Kane^s  researches  on  ammoniacal 
compounds,"  "  Poisoning  by  long  continued  use  of  acetate  of 
lead,"  in  1841 ;  "  Observations  on  two  species  of  aristolochia 
which  afford  serpentaria,"  "Observations  on  the  action  of  ether 
on  galls,"  "  Report  on  Procter's  hydrated  peroxide  of  iron,"  in 
1843 ;  "  Experiments  on  the  absorbing  power  of  anthracite," 
"  Precipitated  carbonate  of  lime,"  "  Solution  of  iodide  of  iron," 
"Solidification  of  carbonic  acid,"  in  1844;  "Pil  hydrargyri," 
in  1846,  and  "Southern  prickly-ash  bark,"  in  1865. 

In  July,  1845,  Dr.  Bridges  "edited  with  additions"  the 
American  reprint  of  Elementary  Chemistry,  Theoretical  and 
Practical,  by  George  Eownes,  and  subsequently  several  editions 
of  this  popular  volume.  The  latest  American,  from  the  twelfth 
English  edition  of  the  work,  was  issued  May,  1878. 

He  also  edited,  1852,  the  American  reprint  of  Graham's 
Elements  of  Chemistry. 

From  1854  till  1877,  inclusive,  he  contributed  very  many 
bibliographical  notices  and  reviews,  chiefly  of  works  on  chem- 
istry, to  the  American  Journal  of  the  Medical  Sciences. 

•David  H.  Taoker,  William  V.  Keating,  J.  H.  B.  MoClellan.  Elleralle  WallHce, 
Addlnell  Hewaon,  John  H.  Brlnton,  8.  Weir  Mitchell,  Alfred  Stllltf.  Morton 
Btlll4.  J.  M.  DaOotta,  Franois  West,  James  Darrach,  and  Edward  Hartshorne, 
were  teachers  in  this  Auoclation.  Including  the  constituent  members,  a  corps 
of  better  qualified  Initruotors  than  those  associated  in  this  summer  school  could 
not  be  easily  found  anywhere. 
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He  assisted  Dr.  George  B.  Wood  ia  the  preparation  of  ike 
twelfth,  1865,  the  thirteenth,  1870,  and  the  fourteenth,  1877, 
editions  of  the  United  States  Dispensatory,  a  leading  work  on 
materia  medica  and  pharmacy  of  such  acknowledged  exoelleBoe 
and  accuracy  as  to  be  generally  accepted  as  authority  in  the 
premises. 

During  the  last  few  years  of  his  life,  Dr.  Bridges  endured 
most  patiently  the  constant  molestations  and  frequent  pain 
which  attend  chronic  cystitis.  His  repose  at  night,  broken  into 
a  series  of  hourly  naps^  did  not  bring  to  him  for  the  next  day 
the  refreshing  effect  of  normal  sleep ;  and  so  his  physical  yigor 
was  continuously  abated,  and  his  mental  pursuits  greatly  dis- 
turbed. But  in  spite  of  worry  from  this  condition  of  his  health, 
he  was  serenely  cheerful  and  manifested  his  usual  interest  in 
scicDtiiic  topics. 

Within  a  few  days  of  the  completion  of  the  seventy-axth 
year  of  his  age,  he  died,  February  20, 1882,  in  the  house  he  had 
occupied  with  his  brother  and  family  twenty-eight  years. 

He  was  never  married.  His  generous  and  sympathetic  kind- 
ness,  self-sacrificing  spirit  and  habitual  amiability  won  the 
almost  filial  love  and  respect  of  his  brother's  many  children. 
Their  devotion  to  him  is  conclusive  evidence  of  the  excellence 
of  his  domestic  qualities  and  the  tenderness  of  his  nature. 

Frugal  in  his  living,  punctual  and  loyal  to  all  duties,  accu- 
rate, learned,  unremittingly  industrious,  rigidly  self-respecting 
and   pure   in   conduct  in  every  sense,   he  worked   faithfully 
throughout  his  long  life,  but  did  not  reap  compensation  com- 
mensurate with  his  toil.    He  lacked  of  that  self- asserting,  aggres- 
sive spirit  which  leads  many  a  good  man  to  fortune  under  cir- 
cumstances in  which  one  of  far  greater  intrinsic  worth  often 
fails  only  because  he  is  too  shy,  too  modest  to  assert  his  claims 
to  consideration.   He  was  always  content  to  leave  to  others  the 
appraisement  of  his  worth. 

Without  being  ready  in  debate  or  at  all  eloquent  in  speech, 
he  was  an  admirable  and  efhcient  teacher,  as  thousands  of  his 
pupils  can  testify.     They  will  teach  his  lessons  and  thus  long 
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oontinue  and  expand  the  beneficent  influence  of  bis  instruc- 
tion and  example. 

Tbougb  be  was  baptized  in  tbe  Protestant  Episcopal  Cburcb, 
and  was  occasionally  present  at  its  services,  be  seemed  to  bold 
views  in  barmony  witb  tbe  tenets  of  the  Society  of  Friends,  of 
which  bis  mother  and  her  ancestors  were  members.  As  long 
as  tbe  golden  rule  squared  and  regulated  tbe  daily  practice  of 
his  life,  tbe  sunday  observance  of  church  ceremonies  and  lis- 
tening to  continuously  iterated  inculcations  were  insignificant, 
and,  to  our  philosopher,  seemingly  without  profit  of  any  sort. 
Tbe  purpose  of  his  life  was  to  learn  truths  demonstrable  to  tbe 
senses.  Of  the  kind  of  palpable  truth,  which  is  patent  to  tbe 
expert  naturalist  who  perceives  that  the  Creator  is  everywhere 
present  in  all  His  works,  the  church  rector  does  not  often 
speak ;  and  if  he  did,  could  teach  him  nothing.  To  one  earn- 
estly engaged  in  the  study  of  God's  visible  works,  the  attrac- 
tions of  pulpit  teachings  are  comparatively  feeble.  To  him 
doctrines  and  dogmas  of  every  kind,  tbougb  he  may  compla- 
cently listen  to  them,  are  of  very  small  importance,  because  he 
knows  that  all  doctrines  and  theories  are  unstable,  and  that 
the  ascertained  facts  of  the  creation  are  permanent  forever. 
He  lived  and  believed  as  a  christian,  but  without  adhesion 
to  any  sect. 

Dr.  Bridges  was  notably  reticent  about  himself  among  his 
most  intimate  friends.  He  left  no  letters  or  papers  bearing 
testimony  to  bis  merits.  A  friend  who  had  been  intimate  with 
him  during  a  third  of  a  century,  says,  in  a  letter,  September 
10,  1881 :  "  Few  men  in  this  world — and  I  have  met  many 
who  are  good  and  generous — ^have  ever,  in  my  judgment,  with 
such  self-sacrificing  generosity,  bestowed  as  heartily  their 
sympathy  and  their  best  efforts  to  gladden  the  lives  of  thoee 
around  them,  as  our  friend  Bridges  has  always  done.  And  tbe 
quiet,  earnest  and  unflagging  way  in  which  be  has  bestowed 
tbe  best  energies  and  all  the  small  rewards  of  his  life  among  his 
friends  is  beautiful  to  behold.  *  *  *  * 

*•  I  am  quite  surprised  to  hear  that  he  is  able  and  enjoys  so 
much  exercise  as  to  go  twice  a  day  to  tbe  cool  hall  of  tbe 
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Academy  to  read  in  the  library.  I  am  very  glad  of  it,  and, 
especially,  as  he  will  there  have  the  benefit  of  the  refireBhiiig 
atmosphere  of  that  large  room ;  and  will  enjoy  the  very  best 
thing  for  him,  not  infrequent  meeting  with  old  aoquaintanoe^ 
and  always  find  most  congenial  topics  of  conversation.  I  never 
shall  forget  the  force  with  which,  before  I  was  well  acquainted 
with  Dr.  Bridges,  an  assertion  of  Leidy  one  day  struck  me. 
Leidy  said,  he  thought  he  had  as  much  broad  and  general 
knowledge  and  accurate  learning  as  could  be  found  among  m^ 
and  that  he  was  a  man  of  most  sound  and  solid  judgment 
This  I  have  found  to  grow  upon  my  convictions  of  his  mind 
and  acquirements  for  the  period  of  thirty- three  years  sinoe 
Leidy  spoke  of  him  so  sincerely  and  soundly." 

His  knowledge  of  natural  history  in  general  was  extensive, 
accurate  and  always  at  command.  He  was  a  well-informed 
botanist,  thoroughly  versed  in  materia  medica  and  chemistry, 
and  a  skillful  practitioner  of  medicine.  Naturally  modesty 
almost  shy,  his  manner  to  strangers  was  somewhat  reserved, 
but  cordial  with  his  friends,  all  of  whom  regarded  him  with 
affectionate  respect,  because  they  recognized  his  perfect  int^- 
rity,  sincerity,  extensive  learning  and  good  sense. 

In  the  annual  oration  before  the  Alumni  Association  of  the 
Philadelphia  College  of  Pharmacy,  March  13th,  1882,  Mr. 
Frederick  B.  Power,  spoke  of  him,  as  follows : 

"  I  cannot  refrain  from  adding  my  tribute  to  the  memory  of 
him  whose  loss  we  have  so  recently  been  called  upon  to  mourn 
— the  late  Professor  Dr.  Robert  Bridges.     His  faithful  teach- 
ings, during  an  unparalleled  period  of  service  of  nearly  fortf 
years,  will  long  be  held  in  grateful  remembrance  by  those  who 
were  permitted  to  listen  to  his  instructions,  while  his  generous 
and  noble  nature,  so  beautiful  in  its  simplicity,  so  approach- 
able and  free  from  ostentation,  had  endowed  him  with  attri- 
butes  well   worthy  of  emulation,  and   endeared  him  to  hi« 
pupils  by  ties  of  affection  which  will  be  ever  fondly  cherished." 

In  his  valedictory  address  to  the  graduates  of  the  college» 
March  15th,  1882,  Professor  Samuel  P.  Sadtler  said : 

The  Philadelphia  College  of  Pharmacy  has  just  lost,  in  the 
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death  of  Professor  Robert  Bridges,  her  Emeritus  Professor  of 
Chemistry,  one,  who,  while  he  added  much  to  her  present  sub- 
stantial reputation,  will  be  remembered  and  revered  bj  those 
who  knew  him,  chiefly  because  of  his  eminently  lovable  and 
unselfish  character,  his  devotion  to  duty,  and  his  faithful  labors 
for  the  institution  with  which  he  was  so  long  and  so  honorably 
connected. 

"  If  we,  younger  men,  and  especially  you,  young  gentlemen, 
just  about  starting  upon  your  life's  career,  will  emulate  these 
qualities  of  character,  we  may  expect  some  day,  when  the  cur- 
tain drops  upon  the  drama  of  our  life,  to  have  it  paid  of  each 
of  us,  as  it  is  now  said  of  him,  *  his  was  a  noble  life.'  " 

Addition  to  these  just  eulogies  seems  redundant.  But  truth 
suggests  that  the  most  tender  and  considerate  of  all  the  testi- 
mony of  his  worth  should  be  recorded.  The  Philadelphia  Col- 
lege of  Pharmacy  did  not  limit  its  manifestation  of  respect  to 
inemorial  resolutions  or  laying  flowers  on  his  bier.  Its  sense 
of  sympathy  and  regret  was  substantially  expressed  in  a  spon- 
taneous act  of  pure  generosity.  It  asked,  as  a  privilege  inuring 
to  long  and  intimate  fellowship,  to  be  permitted  to  defray  the 
expenses  of  his  funeral  and  to  pay  to  his  heirs  an  extra  quar- 
ter's salary  of  the  emeritus  professor.  Such  homage  is  rarely 
offered ;  and  when  offered  is  seldom  declined,  even  by  opulent 
people. 


Stated  Meeting^  March  Zl,  ISS^^ 
Present,  6  members. 

President,  Mr.  Fraley,  in  the  Chair. 

An  acceptance  of  membership  was  received  from  Prof  W. 
XioConte  Stevens,  dated  the  Packer  Collegiate  Institute,  Brook- 
lyn, New  York,  March  11. 

Acknowledgments  of  the  receipt  of  Proceedings  were  re- 
ceived  from   the    Museum   of  Comparative  Zoology  (114); 
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W.  L.  Stevens  (lU);  U.  S.  Naval  Institute  (114);  Leander 
McCormick  Observatory  (114:) ;  Cincinnati  Obeervatory  (114); 
Jir.  Robert  Peter  (114),  the  Chicago  Historical  Society  (114); 
the  Wisconsin  State  Historical  Society ;  the  Chrifitiania  Uni- 
versity (112);  the  K.  L.  C.  Deutschen  Akademie  at  Halle 
(108,  110,  111,  112 ;  wants  109),  and  the  Natural  Historical 
Society,  Northumberland,  &c.  (XVI  i,  114), 

Letters  of  envoy  were  received  from  the  K.  L.  C.  D.  Akade- 
mie, November  3,  1883 ;  Prof.  W.  L.  Stevens ;  the  Proprieton 
of  Locks  and  Canals  on  the  Merrimac  river ;  Jamea  B.  Francis, 
of  Lowell,  Massachusetts  (wants  75,  96);  the  Department  at 
Internal  Affairs  of  Harrisburg,  Pennsylvania ;  and  the  Cincin- 
nati Observatory. 

Donations  for  the  Library  were  i-eceived  from  the  Egyptian 
Institute;  the  Society  at  Stuttgard;  the  Bevista  Euskara; 
Bevue  Politique,  Geographical  Societies  of  Paris  and  Bor- 
deaux ;  J.  A.  K.  Newlands  and  J.  Hambden,  of  London ;  the 
B.  6.  S.  Cornwall;  Canadian  Becord;  J.  B.  Francis,  of 
Lowell ;  American  Chemical  Society ;  American  Bookseller ; 
W.  L.  Stevens ;  H.  Phillips,  Jr. ;  Second  Geological  Survey  of 
Pennsylvania  ;  U.  S.  Bureau  of  Education ;  T.  Gill ;  American 
Chemical  Journal ;  American  Journal  of  Philology ;  Univer- 
sity of  Cincinnati ;  C.  Whittlesey ;  Chicago  Historical  So- 
ciety;  A.  T.  Andreas,  and  the  A.  A.  A.  S. 

The  death  of  Dr.  Alfred  L.  Elwyn,  at  Philadelphia,  March 
15,  aged  80,  was  announced  by  Mr.  J.  S.  Price,  and,  on  motioD, 
the  President  was  authorized  to  appoint  a  suitable  person  to 
prepare  an  obituary  notice  of  the  deceased. 

The  Librarian  reported  that  he  had  received  from  Dr. 
Brinton  the  trunk  of  documents  mentioned  in  the  minutes  of 
April  6,  1888,  and  requested  orders  respecting  its  disposal. 

Pending  nominations  Nos.  1011  to  1015,  and  new  nomina- 
tions Nos.  1016  to  1022,  were  read. 

An   obituary   notice   of  Strickland   Kneass,  by  Mr.  Fred. 
GraefF,  was  read  by  the  Secretary. 

A   communication   was  received   from    Prof.  CI  ay  pole,  of 
Oberlin,  Ohio,   entitled,   "On  the  Clinton  and  other  Sbalei, 
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&c^  oomposiDg  the  Fifth  Group  of  ftogers,  in  the  First  Survey 
of  Penngylvania." 

The  amendment  of  the  Rules  was  referred  to  the  consid- 
eration of  the  President. 

The  Committee  on  Aztec  MSS.  reported  progress. 

The  Committee  on  the  Michaux  Legacy  reported  as  follows : 

That  under  last  year's  authority  of  the  Society,  the  sum 
appropriated  was  expended  in  the  delivery  of  fourteen  lec- 
tures in  the  Fairmount  Park,  during  last  year,  according 
to  annexed  schedule,  to  increased  and  interested  audiences. 

The  Committee  recommend  that  the  like  appropriation  be 
made  for  the  present  year,  of  two  hundred  and  eighty  dollars, 
for  fourteen  lectures,  according  to  schedule  annexed,  and  fifty 
dollars  for  advertising. 

Free  Lectures  in  Fairmount  Park  on  Botany  and  Tree  Cul- 
ture, by  Prof.  J.  T.  Rothrock,  on  Saturdays,  at  4  P.  M.,  1884. 

April  19.  Relation  of  American  forests  to  American  pros- 
perity. 

26.  Plant  freaks. 
May      S.  Insects  and  plants. 

10.  Insects  and  plants. 

17.  How  timber  matures,  how  it  decays  and  how  to 

use  it. 

24.  Natural  selection  as  related  to  increase  of  plants. 

81.  What  evolution  has  done  for  science  and  for  edu- 
cation, and  where  its  possibilities  stop. 
Sept.     6.  Plants  iu  literature  and  in  superstition. 

18.  Plant  life  during  winter. 
20.  Stray  plants. 

27.  Bread  plants. 
Oct.      4.  Water  plants. 

11.  A  talk  about  trees. 

18,  The  extinct  plants  of  our  land. 

Mr.  Fraley  announced  that  he  would  send  to  the  Society  an 
original  copy  of  the  draft  of  the  agreement  proposed  to  be 
executed  between  the  City  and  the  Society  when  the  latter 
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entered  into  the  tenancy  of  the  building.    It  recites  the  sftaftn 
between  the  City  and  the  Society,  which  has  lasted 


Stated  Meeting^  April  5,  1884^ 

Present,  10  members. 
President,  Mr.  Fbaley,  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  the  Peabody 
Institute,  Baltimore  (110,  111,  113),  the  U.  S.  Surgeon  Gen- 
eraVs  office  (114),  and  the  Society  at  Winnipeg  (114). 

A  letter  of  envoy  was  received  from  Dr.  A.  C.  Fryer,  dated 
Elmhurst,  Wilmilon,  Cheshire,  England,  March  10. 

A  circular  letter  from  the  Accademia  dei  Lincei,  aonounoed 
the  death  of  its  President,  Sig.  Quintino  Sella. 

Donations  for  the  Library  were  received  from  the  Acade- 
mies, Soi'ieties  and  Observatories,  at  St.  Petersburg,  Moscoir, 
Vienna,  Berlin,  Halle,  Marburg,  Turin,  Bordeaux,  Liverpool 
and  Winnipeg;  from  the  Swedish  Statistical  Bureau:  from 
the  Ethnological  and  Geographical  Societies;   the  Museum 
of  Natural  History   and   Revue  Politique,  Paris;   from  the 
Royal   Institution,  Astronomical,  Geographical,  Asiatic  and 
Geological  Societies,  A.  C.  Fryer   and  Nature;  James  Free- 
man Clarke,  of  Boston ;  James  Hall,  of  Albany ;  the  Rhode 
Island  Historical  Society ;  American  Journal  of  Science;  the 
New  Jersey  Geological  Survey ;  the  American  Journal  of  the 
Medical  Sciences;  Academy  of  Natural  Sciences;  Franklin 
Institute ;  Dr.  H.  C.  Chapman ;  Prof.  Wm.  Dennis  Marks;  E 
Phillips,  Jr. ;  the  Johns  Hopkins  University ;  U.S.  Fish  Com- 
mission;  Washington  Philosophical  Society ;  and  the  lUiacMB 
State  Museum  of  Natural  History.  • 

Dr.  Jolm  Curwen,  of  Warren,  Pennsylvania,  accepted  tbe 
appointment  to  prepare  an  obituary  notice  of  the  late  Dr. 
Kirkbride. 

Mr.  Lesley  read  Mr.  J.  F.  Carll's  correction  of  a  wrong  hori« 
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zon  assigned  to  a  specimen  of  Eurypterus  pennsylvanicus^ 
found  72'  +  top  of  Pi  thole  well,  Venango  county,  Pennsyl- 
vania, which  places  it  167'  above  top  of  Pithole  (Berea)  grit 
struck  in  the  well ;  therefore,  a  considerable  distance  beneath 
the  Garland  or  Olean  (Pottsville  conglomerate  bottom  member) 
conglomerate.  In  Proceedings  American  Philosophical  So- 
ciety, Vol.  XVI,  page  621,  its  horizon  is  wrongly  made  to  be 
above  the  Garland  conglomerate,  and  therefore  in  the  Pottsville 
conglomerate  No.  XII.  Mr.  Lesley  remarked  that  Prof.  James 
Hairs  description  of  this  and  other  Eurypterids,  beautifully 
drawn  by  Mr.  Simpson  of  Albany,  was  about  to  be  published 
in  Beport  of  Progress,  P.  3,  of  the  Second  Geological  Survey  of 
Pennsylvania. 

Mr.  Blazius  read  a  paper  on  the  unhealthy  conditions  of 
certain  portions  of  great  cities,  produced  by  prevalent  winds 
from  certain  quarters,  and  on  the  necessity  for  providing  for 
their  inhabitants  means  of  rapid  transit  to  and  from  the  sur- 
rounding country. 

Pending  nominations  Nos.  1012  to  1022,  were  read. 
And  the  meeting  was  adjourned. 


Obituary  Notice  of  Strickland  Knea$$.    By  JP^ederic  Oraff. 
{Bead  before  the  American  Phiheophical  Society,  March  fSl,  J884,) 

On  the  morning  of  January  14,  1884,  one  of  the  valued  members  of  this 
Soci^jt  Mr.  Strickland  Kneasa,  died  at  his  residence  in  this  his  native  city. 
We  realize  with  sincere  regret  the  loss  of  one  intimately  identified  with 
the  local  afl^irs  of  this  city,  and  the  valuable  railroad  interests  of  the  State 
connected  therewith,  and  present  this  brief  sketch  of  his  life,  as  a  record 
of  a  worthy  and  aseful  man. 

Mr.  Kneasa  was  bom  July  29, 1821.  His  father,  Mr.  William  Kneass,  was 
an  engraver  of  some  note,  and  for  several  years  employed  in  that  capacity 
bj  the  Oovernment  in  the  Mint  in  this  city. 

Mr.  Kneass  obtained  his  early  education  under  the  care  of  Mr.  James 
P.  £apy>  who  was  •ne  of  the  first  to  devise  and  suggest  the  present 
methods  of  anticipating  changes  in  the  weather,  though  from  the  lack  of 
telegraphic  communication  at  that  time  they  fell  short  of  the  completeness 
that  they  hare  since  attained. 

After  leaving  school  Mr.  Kneass  decided  to  adopt  the  profession  of  Civil 
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Engineer,  and  an  opportonity  soon  offered  for  the  oommencement  of  Ui 
practical  training  as  such,  under  the  care  of  his  elder  brother,  Mr.  8amMl 
H.  Kneass,  assisting  in  the  surveys  then  making  for  the  Delaware  and 
Schuylkill  Canal,  and  later  took  part  In  the  surveys  and  consiruotkNi  of 
the  Philadelphia  and  Wilmington  Railroad. 

Upon  completion  of  this  road,  wishing  to  become  grounded  in  tbe  idn- 
tific  part  of  engineering,  he  became  a  student  in  the  Rensselaer  Poljtedkik 
Institute,  at  Troy,  New  York,  whence  he  graduated.  In  1889,  as  CM 
Engineer,  taking  the  highest  honor. 

Soon  after  this  Mr.  Kneass  was  made  assistant  engineer  and  topograph* 
on  the  State  survey  for  a  railway  between  Harrisburg  and  Pittsbargh ;  ki 
then  became  draughtsman  in  the  Naval  Bureau  of  Engineering  at  Wsih* 
ington,  and  was  afterward  employed  by  the  British  Commission  in  p^epl^ 
ing  the  maps  of  the  northern  boundary,  between  the  United  States  sad 
the  Provinces ;  and  subsequently,  by  the  Federal  €k>Temmeni  on  fk 
general  map  of  the  boundary  survey. 

At  a  later  date,  1869,  he  was  appointed.  Jointly  with  Colonel  James  Wor- 
rall,  a  commissioner  to  settle  the  boundary  between  Pennsylvania  aod 
Delaware.  The  location  of  this  line  permanently  and  correctly  (an  are  of  a 
circle  of  about  twelve  miles  radius)  required  great  care,  for  the  aoooa- 
plishment  of  which  Mr.  Kneass's  remarkable  thoroughness  pecnUH^ 
fitted  hira.  The  proposed  line  was  not  accepted  by  the  Delaware 
mission. 

In  1847,  Mr.  J.  Edgar  Thomson,  Chief  Engineer,  selected  Mr.  Kn< 
one  of  his  assistants- in  conducting  the  preliminary  surveys,  which  resolt- 
ed  in  the  construction  of  the  Pennsylvania  Railroad.  He  was  soon  pro- 
moted  to  the  position  of  Principal  Assistant  Engineer,  and  engaged  in tlie 
construction  of  tlmt  part  of  the  road  from  '•  Jack's  Narrows  "  to  Tyrone, 
including  nine  bridges  and  Tussy  Mountain  tunnel. 

Under  his  supervision,  and  from  his  designs,  the  first  shops  and  engine 
house  at  Alloona  was  erected. 

The  construction  of  the  road  from  Altoona  to  the  summit  of  the  Alle- 
gtienies  was  a  work  of  much  difficulty,  and  called  forth  engineering 
ability  of  a  very  superior  order,  in  the  accomplishment  of  which  Mr.  Kneui 
proved  himself  fully  capable.  We  must  remember  that  at  that  time  bom 
but  hand-drills  were  used  In  rock  excavation  and  tunneling,  and  no  high 
explosives  or  steam  excavators  employed. 

In  1853,  he  resigned  to  accept  the  position  of  associate  engineer  with 
Mr.  Kdward  Miller.  Chief  Engineer  ot  the  North  Pennsylvania  Rallroti 
in  which  capacity  he  remained  two  years,  leaving  to  accept  the  office  at 
Chief  Engineer  and  Surveyor  of  the  consolidated  City  of  Philade1phii,to 
which  position  he  was  elected  by  Select  and  Common  Councils.  March  21. 
1855.  and  subsequently  re-elected  three  times,  namely,  April  12,  IMO; 
April  12,  1805.  and  April  14,  1870,  each  for  a  term  of  five  years. 

Mr.  Kneass's  services  In  the  Department  of  Surveys  were  of  great  value. 
Tlie  City  proper  and  the  seven  adjoining  Districts  were,  up  to  1855,  ea- 
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tlrelj  distinct  and  separate  corporations,  each  having  its  own  boards,  offl- 
oera,  sunreyors  and  engineers,  working  without  any  concert  of  action,  or 
(connected  fixed  plans  either  of  grades,  standard  of  measures,  or  de- 
signs of  sewerage.  Btcb  the  records  of  the  old  Districts  were  deposited  in 
dlscriminately  in  a  City  warehouse,  and  had  to  be  collected,  arranged  and 
dmaaifled. 

It  therefore  became  necessary  to  establish  a  general  plan  of  grades,  sew- 
•n,  Ac,,  Ac,  that  would  combine  as  far  as  possible  the  disjointed  work 
preTiously  done.  To  this  task  Mr.  Kneass  applied  himself  with  all  iiis 
energy,  engineering  knowledge,  experience  and  capacity  for  classification. 
Maps  were  made  of  the  whole  area  of  the  consolidated  City,  from  which 
the  grades  were  adjusted,  the  drainage  areas  carefully  computed,  and  a 
•taadard  of  size  for  sewers  established,  that  was  intended  to  be  useful  not 
•Bly  for  the  sewers  buih  whilst  he  was  in  office,  but  which  amply  provid- 
ed for  the  entire  future  drainage  system  of  the  City. 

Up  to  1865,  there  was  no  record  or  plan  by  which  the  ownership  or  di- 
mensions of  an  individual  property  could  be  ascertained.  Under  an  Act  of 
Assembly,  passed  March,  1865,  Mr.  Eneass  organized  and  put  into  sue- 
\    ceasful  operation,  what  is  known  as  the  Registry  Bureau.  By  an  excced- 
*    laglj  simple  system  of  plans,  and  records,  arranged  in  book  form,  the 
kifonnation  in  regard  to  any  individual  property  can  be  obtained  in  a  very 
[     ISbv  minutes.    The  record  is  of  very  great  value  and  importance  to  the 
Caneral  public,  and  exceedingly  useful  in  getting  data  for  an  equal  assess- 
ment of  taxes,  to  effect  which  object  the  Act  of  Assembly  was  mainly  in- 
tended. 

The  method  devised  and  employed  has  since  been  adopted  by  other 
cities^  without  any  attempt  to  improve  upon  it. 

During  Mr.  Kneass's  term  of  ofiice  several  very  important  bridges  were 
lequiied  to  be  built  across  the  Schuylkill  at  various  points,  the  first  and 
-     moat  important  being  at  Chestnut  street. 

In  1857,  Councils  advertised  for  designs  for  a  bridge  at  that  street,  and 
iiqpointed  a  Commission,  consisting  of  J,  Edgar  Thomson,  Ashbel  Welch, 
and  John  C.  Cresson,  to  decide  upon  the  merits  of  the  designs,  which  were 
all  presented  anonymously,  being  simply  distinguished  by  the  private 
marks  of  the  designers. 

Mr.  Kneam  considered  it  his  duty  to  present  a  plan,  and  did  so  in  the 
manner  described  above.  This  plan  was  fUlly  approved  by  the  Commission, 
end  recomm'ended  to  Councils  for  adoption. 

The  design  was  for  the  cast  iron  arch  bridge,  essentially  as  erected,  ex- 
oept  In  respect  to  the  width  of  roadway,  and  length  of  the  approaches;  in 
legard  to  which  the  suggestions,  and  first  plans  of  the  engineer  and  sur- 
veyor were  not  adopted  by  Councils,  because  of  the  increased  expense,  a 
nMtter  much  to  be  regretted,  now  that  the  traffic  has  increased  so  much 
heyond  that  anticipated  by  Councils,  but  foreseen  by  Mr.  Eneass. 

This  is  believed  to  have  been  the  first  cast-iron  arch  bridge  constructed 
In  thie  covntry. 
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The  location  of  the  bridge,  and  particularly  its  western  abatment  and 
approaches,  presented  some  difBculties  of  constmetion,  but  were  believed 
to  have  been  fully  guarded,  and  at  the  time  considered  by  the  board  of 
commissioners  and  all  connected  with  the  worlc  at  ample  to  inanre  Its  per 
manency. 

In  1866,  a  commission  was  appointed  by  an  Act  of  Aaaembly  to  build 
a  bridge  across  the  Schuylkill  at  South  street,  under  the  general  aaperrii- 
ion  of  Mr.  Kneass,  as  Chief  Engineer  and  Surveyor.  The  plana  reoeind 
from  a  number  of  bridge  builders  were  referred  by  the  onmmlasion  to  Vr. 
Kneass,  who  reported  upon  their  relative  merits,  and  reoommendod  that  sab- 
mitted  by  John  W.  Murphy,  with  certain  important  modifications ;  amoog 
them  the  substitution  of  iron  girders  and  cast-iron  piers  for  the  stone  and 
brick  arches  over  the  marsh  on  the  west  side  of  the  river.  These  suggestkwi 
were  at  first  fully  approved  by  the  commission,  but  by  subsequent  actioa 
his  advice  was  neglected,  and  the  erection  of  the  brick  arches  which  be 
had  condemned,  and  which  have  since  failed,  show  their  error  In  noC 
being  guided  by  the  Chief  Engineer  and  Surveyor. 

In  April,  1869,  under  direction  of  Councils,  plans  of  a  bridge  wen 
called  for  at  Powelton  avenue,  or  Bridge  street.  Mr.  Kneass  recommendsd 
the  site  of  the  old  wire  suspension  bridge  at  Callowhlll  street,  and  s 
double  roadway  truss  bridge.  The  general  plans  for  such  a  structure  wen 
approved  October,  1868,  but  owing  to  the  tardy  action  of  Councils  in  as- 
thorizing  a  loan,  and  making  the  appropriation,  the  contracts  for  the 
bridge  were  not  fully  entered  into,  and  the  work  commenced,  untfl  after 
he  had  resigned  his  position  ;  but  the  original  designs  were  fully  oarrird 
out  by  his  successor. 

During  the  war,  in  1862,  in  company  with  the  late  Colonel  C.  M.  Eakin, 
h^  was  engageii  in  making  rcconnoissance  of  the  military  approaches  to 
the  city,  extending  along  the  Susquehanna  river,  from  Duncan's  Island 
to  Huvre  de  Gmce.  Tlic  work  in  the  field  and  accompanying  maps  were 
highly  useful  at  the  time  of  Lcc's  last  raid  into  Pennsylvania.  This  report, 
with  the  maps,  are  now  deposited  in  the  office  of  the  Department  of  Sur- 
veys. 

Mr.  Kneass  built  the  first  street  passenger  road  (the  Fifth  and  Siztlior 
Frankford  and  Southwark)  put  in  operation  in  this  city,  and  then  deviMd 
and  established  the  form  of  tram  rail,  now  used  on  all  similar  roads  in  ths 
country.  He  subsequently  acted  as  chief  engineer  of  a  number  ot  the  pw- 
senger  roads  of  the  city. 

In  1871,  Mr.  Kneass  was  selected  as  one  of  two  engineers  to  make  a  tiir- 
vey,  and  report  uiK)n  the  best  means  of  draining  or  cul verting  Joncf 
Falls,  Baltimore,  Md. 

During  Mr.  Kneass  term  of  office  he  was  officially  one  of  the  Board  (H 
Conimissiouers  of  Fairmount  Park,  and  rendered  essential  service  in  tint 
capacity;  his  knowledge  of  the  ground  covered  by  the  Park  and  its  sor 
roundings  being  very  useful. 

April  12,  1872,  Mr.  Kncuss  resigned  his  position  as  Chief  Engineer  tad 
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Sunreyor  to  accept  the  post  of  assistant  to  President  J.  Edgar  Thomson, 
of  the  Pennsylvania  lUilroad,  and  subsequently  occupied  the  same  posi- 
tion under  Thomas  A.  Scott,  and  Mr.  George  B.  Roberts,  the  present 
President.  In  connection  with  this  office  he  served  as  President  of  the  fol- 
lowing companies,  viz.: 

Belvidere  and  Delaware  Railroad  Go. 

Columbia  and  Port  Deposit  Railroad  Co. 

Freehold  and  Jamesburg  Agricultural  Railroad  Co. 

Lewisburg  and  Tyrone  Railroad  Co. 

Mifflin  and  Centre  County  Railroad  Co. 

Philadelphia  and  Trenton  Railroad  Co. 

Pomercy  and  Newark  Railroad  Co. 

Philadelphia  and  Long  Branch  Railroad  Co. 

River  Front  Railroad  Co. 

New  Jersey  Warehouse  and  Guarantee  Co. 

Cressons  Springs  Company. 

He  was  also  a  Director  in  forty-four  of  the  companies  identified  with 
the  Pennsylvania  Railroad. 

Mr.  Kneass  was  a  member  of  the  American  Philosophical  Society,  the 
Pranklin  Institute,  the  Historical  Society,  the  American  83ciety  of  Civil 
Bngineers,  and  the  Engineers'  Club  of  Philadelphia,  of  which  Club  he  was 
President  during  the  year  1881. 

He  was  one  of  the  early  members  of  the  Union  League,  of  this  city,  and 
one  of  its  Board  of  Directors  from  December,  1879,  to  December,  1883. 

Mr.  Kneass  was  married,  in  1858,  to  Margaretta  Sybil  la,  granddaughter 
of  the  Hon.  George  Bryan,  of  the  Supreme  Court  of  Pennsylvania. 

Mr.  Kneass  was  a  sincere  Christian,  a  member  of  the  Seventh  Presby- 
terian Church  ;  in  1856  was  elected  a  member  of  its  Board  of  Trustees  ; 
acting  as  Secretary  until  1872,  when  he  became  President.  His  principles 
of  honor  were  of  the  highest  character,  always  just  and  impartial ;  as  a  pub- 
lic officer,  most  carefully  guarding  the  interests  of  his  employers,  whilst 
at  the  same  time  he  was  mindf\ii  of  the  rights  of  eniployes.  A  warm  and 
reliable  fHend,  kind  and  generous,  his  sound  judgment  caused  him  to  be 
looked  up  to  by  thoee  requiring  his  advice.  His  manner  was  courteous 
to  all,  inspiring  respect  from  those  with  whom  he  was  associated. 


IfnU  on  a  poutMe  OeographieaX  Meaning  for  the  Set  Griffin,  By  J,  P.  Lesley, 

(Bead  brfare  the  American  PhUoeophieal  Society,  Jan.  4th,  I884.) 

This  chimerical  animal  sits  on  his  haunches,  with  ears  and  tail  erect,  his 
breast  and  fore  legs  being  vertical :  his  back  slopes  at  45^,  and  the  end  of 
his  rertical  straight  tail  is  on  a  level  with  his  head,  so  that  the  whole 
flgore  resembles  a  capital  Roman  letter  N. 
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There  is  nothing  peculiar  about  the  animal  except  his  ear*  and  talL  He 
is  evidently  a  Jackal,  fox  or  dog.  But  his  ears  are  Terj  long,  itiff  aad 
straight  in  the  air,  diverging;  and  his  rod -like  tail  Isforksd  at  the  mL 
He  is  usually  called  a  griffin;  by  some  a  giraffe* 

Set  was  the  genius  of  d^truction  and  mischief,  in  some  radical  way  om- 
nected  with  the  sea,  and  I  believe  was  the  demon  of  the  Red  sea  He  wm 
the  demon  of  the  desert  also.  The  Red  sea  is  the  sea  of  the  desert  lyiig 
between  the  Lybian  and  Arabian  deserts.  Egyptologbta  are  fkmfliar  witk 
the  varying  history  of  the  religious  worship  of  this  deity.  Its  opposltkn  to 
the  systems  of  Nile  worship  and  Osiris  worship,  and  its  later  ftiskm  witk 
the  Sutech-Baal  worship  of  the  Syrian  immigrants. 

I  wish  to  point  out  a  plausible  geographical  explanation  of  the  orlgful 
idea  of  Set,  derived  from  the  shape  of  his  Ideograph. 

In  hieroglyphic  Inscriptions  running  fh>m  left  to  right,  the  animal  liti 
facing  the  west,  his  back  slopes  south-east,  and  his  ears  are  often  portimyed 
not  only  diverging  but  pointing  a  little  forward,  a  little  west  of  the  veiti- 
cal.  I  fancy  that  a  representation  of  the  Red  sea,  with  its  two  gnlfr  of 
Suez  and  Akabah,  was  intended  ;  and  that  its  tail  was  meant  to  xepresMt 
the  Persian  gulf,  forked  to  represent  the  Euphrates  and  Tigris  riveiSw 

A  forked  vertical  tall  to  an  animal  so  simply  constructed  in  the  ocdiasiy 
shape  of  a  Jackal  was  certainly  a  most  extraordinary  frealc  of  fiuiqTf  V 
there  lay  no  hidden  meaning  behind  the  design.    It  cannot  be  objecled 
that  the  old  Egyptians  were  not  good  geographers.  The  orientation  of  thi 
pyramids  In  the  fourth  dynasty,  and  the  expedition  of  Hanna  to  Pna^  ii 
the  11th  or  first  Theban  dynasty,  are  In  evidence  to  the  contrary.    Botitli 
a  question  how  early  the  Egyptians  knew  Mesopotamia  or  Chaldse  well 
enough  to  represent  its  two  rivers  Oi^c  rivals  of  their  Nile)  by  the  fork  of 
a  tail  to  their  ocean  deity,  or  otherwise.  The  god  Set  appears  to  have 
worshiped  by  the  mother  of  the  builder  of  the  first  pyramid.     The 
paign  of  Kedarlaomer  was  a  comparatively  late  event,  probably  snhM 
quent  to  the  r2th  dynasty  ;  but  it  suggests  similar  movements  on  a  \t» 
heroic  scale  in  inucli  earlier  days ;  and  no  one  has  yet  made  out  the  direct- 
tion  from  wliicU  the  pyramid  builders  came  to  take  possession  of  Egypt* 
It  is  evident  that  they  introduced  a  foreign  Ra,  and  Uor  worship :  iHit 
whether  they  brought  with  them  llathor  and  Set,  or  found  them  in  Egypt 
is  not  known. 

I  think  the  Ata-Teta-nomenclature  of  the  very  first  dynasty  is  good 
evidence  that  the  pre- pyramid  rulers  had  come  from  Yemen  ;  bat  tht 
pyramid  builders  would  more  likely  come  in  from  Syria,  and  slop  tt 
Memphis.  If  so,  they  would  undoubtedly  be  familiar  to  someextent  witli 
Mesopotamia,  if  only  through  wandering  merchants,  or,  if  there  were  none 
such,  throuf];h  that  transmission  of  information  from  region  to  region  wUek 
has  characterized  all  ages. 
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Stated  Mf-Ciny,  April  IS,  ISS^. 

Prepent,  12  members. 

President,  Mr.  Fraley,  in  the  Chair, 

Pflx.  Vaux  was  inlrodticed  and  look  his  seat. 
*t1ers  of  ackuowlcdgment  were  read  from  (he  Vienna  Cen- 
IriEtitulc  for  Meteorology  (113),  Royal  Danish  Society 
2),  Yale  College  (lU),  Viissar  Bros.  Institute  (114),  Mary- 
1  Hietorical  Society  (114),  and  the  Franklin  Institute  (du- 
SAte  numbers  of  their  Journal). 

Donnlions  for  tlie  Library  were  received  from  the  Egyjrtitin 
Xiastitute;  the  Geological  Survey  of  India;  the  Im]ieri:il  Bo- 
tanical Oarden,  St.  Petersburg ;  the  Royal  Academy,  Bruxellea ; 
^*>,  Ai-cademia  dei  Liocci,  Archives  of  the  Chamber  of  Dcjni- 
*»«»,  Rome;  Society  of  Natural  Scieiice.s,  at  Pisa;  Soci^le  de 
^•"•o^n-aphie,  Annulesdes  Mine.",  and  Revue  Politique;  Soc;6  e 
^^  Geographic  Coninieroiale ;  Journal  of  Forestry  and  London 
■^^'•I'lre;  Robert  Atkinson,  LL.D,,  Dublin;  Canadian  In-^itule; 
**-^Won  Society  of  Natural  History;  American  Jonruiil  of 
*  iiarmacy.  Engineers'  Club,  A,  E,  Foote,  Per.sifor  Fraztir  and 
*icnry  Philli|)s,  Jr.,  Philadelfibia ;  Johns  Hopkins  University; 
*— '  .  S.  Naval  Inwlitute;  U,  S.  Dejiartment  of  the  Interior; 
*-^lii(:ago  Historical  Society,  American  Antiquarian,  and  Wil- 
^-*  ^ain  Hrosw,  of  Chicago. 

A  letter  from  Mr.  William  Brooke  Rawle,  Secretary  of  the 
■^^irtorical  Society  of  Peuuoylvania,  to  the  President  of  the 
■^- inerican  Philosophical  Society,  dated  April  17,  1834,  was 
'^^wd,  explaining  the  delay  in  returning  the  Penn  and  Logan 
* — ■<^::3wrcspond6nce  MS.,  loaned  to  the  Historical  Society  April 
*■  ^*,  l»7y,  and  requerting  permission  to  keep  them  a  short  time 
*'^^"«3gcr  for  the  copyist.     On  motion,  the  request  was  grantetl. 

Mr,  PhiUips  having  prepared  a  Register  of  written   com- 
,  ***'^nicationB  printed  in  tbe  IVoct-cdinga  of  the  American  Philo- 
l  Society,  Vols.  I  to  XX,  inclusive,  it  was,  on  motion, 
^ered  to  Ihj  printed. 

FBOO.  AXBR.  PBItOe,  BOO-  X«,  IIB.  BF.      PHIRTKD  MAT  13,  1884. 
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"  Photodynamic  Notes,  No.  IX,"  was  communicated  by  P. 
E.  Chase. 

Extracts  from  a  report  on  the  Hams  Fork  coals  of  Wyo- 
ming Territory,  by  P.  W.  Sheafer,  were  read  by  the  Secretaiy. 

Mr.  Lesley  exhibited  a  model  of  the  Nittany  valley  and 
Bald  Eagle  mountain,  east  of  Tyrone  City,  Pa.,  made  by  Mr. 
E.  B,  Harden,  from  his  own  surveys. 

Also  a  model  of  the  Jones'  iron  ore  mine  in  Berks  county, 
by  J.  H.  and  E.  B.  Harden,  after  their  own  surveys. 

Dr.  T.  S.  Hunt  gave  an  account  of  his  examination  of  this 
and  other  like  iron  ore  mines  in  Pennsylvania,  assigning  them 
all  to  the  horizon  of  Prof  H.  D.  Bogers'  Primal  slates,  although 
they  lie  in  immediate  contact  with  the  Triassic  rocks. 

Dr.  Frazer  described  the  ambiguity  of  data  respecting  their 
true  horizon,  with  facts  to  prove  that  while  some  of  the  miDa 
(as  at  Dillsburg  in  York  county)  penetrate  the  Trias,  these 
may  be  merely  the  redeposited  detritus  of  more  extenflifo 
Primal  Slate  iron  ores. 

The  President,  to  whom  the  resolution  on  a  change  in  the 
Order  of  Business  Kuleshad  been  referred,  reported  an  emenda- 
tion of  it,  which  was  laid  on  the  table  for  consideration  at  the 
next  meeting. 

New  members  elected: — 

Richard  L.  Ashhurst,  of  Philadelphia. 

Samuel  Dickinson,  of  Philadelphia. 

Rev.  Josei)h  F.  Garrison,  M.D.,  of  Camden,  N.  J. 

John  R.  Baker,  of  Philadelphia. 

Prof.  Edmund  J.  James,  of  the  University  of  Pennsylvanit 

Wharton  Barker,  of  Philadelphia. 

James  H.  Hutchinson,  M.D.,  of  Philadelphia. 

Francis  Jordan,  Jr.,  of  Philadelphia. 

Herbert  Welsh,  of  Philadelphia. 

Prof.  Henry  S,  Frieze,  of  the  University  of  Michigan. 

Francis  Wharton,  LL.D.,  of  Philadelphia. 
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The  Course  and  Growth  of  the  Fibro-  Vcueular  Bundlee  in  Palms,    By  John 

Oaeper  Branner,  B,  8, 

CBead  htfore  the  American  PhUoeophieal  Soeiefjf,  October  19,  188S.) 

The  clasBiflcatioa  of  phflenogamous  plants  as  endogens  and  exogens  was 
based  upon  the  theory  of  the  supposed  course  and  development  of  the 
flbro-Tascular  bundles  in  the  stem  of  the  palm.  That  a  question  of  so 
much  importance  botanically  has  received  no  more  careful  attention,  is 
probably  due  to  the  fact  that  the  original  theory  of  endogenous  growth 
wms  considered  so  simple,  satisfactory,  and  self-evident  from  a  transection 
of  •  palm  trunk,  that  its  very  simplicity  was  an  impediment  to  investigation. 
Comparatively  few  botanists  have  given  especial  attention  to  the  subject 
of  the  structure  of  the  palm  stem,  and  those  who  have  done  so,  have  en- 
ooantered  so  many  difficulties  in  obtaining  proper  material,*  and  in 
getting  satisfactory  results  from  material  to  be  had,  that  our  certain  knowl- 
edge apon  the  origin  and  course  of  the  flbro-vascular  bundles  is  still  con- 
ftised,  and  the  theories  and  explanations  of  growth  unsatisfactory  and 
even  perplexing.  The  best  observers  failed  to  grasp  the  whole  subject, 
while  others  have  g^ven  us  masses  of  useless,  irrelevant,  and  erroneous 
matter  with  only  here  and  there  a  useful  fact.  From  such  results  it  is  so 
dlfflcalt  to  select  that  which  is  useful,  that  it  is  simpler  to  leave  the  whole 
to  one  side  and  do  the  work  all  over  fh>m  the  beginning. 

The  difficulty,  almost  impossibility,  of  tracing  the  course  of  the  flbro- 
Taacular  bundles  in  the  hard,  complex  palm  stem,  has  added  not  a  little  to 
the  uncertainty  and  doubt  that  every  one  has  felt  who  has  advanced  a 
theory  of  growth,  or  tried  to  prove  their  direction  by  actual  dissection. 

The  peculiar  structure  of  the  trunk  of  the  palm  was  mentioned  about 
800  B.  C,  by  Theophrastus  in  his  Historia  Plantarum,  Bk.  I.,  Chap.  IX. 
In  the  sixteenth  century,  Rumphius,  French  Consul  on  the  Dutch  Is- 
land of  Amboyna,  called  attention  to  the  same  point,  and  in  the  seven- 
teenth century  his  observations  were  confirmed  by  those  of  P.  Labat,  in 
file  West  Indies,  and  also  by  those  of  Desfontaines,  made  in  Tunis  and 
Alters. 

Aa  i  botanical  question  it  may  be  said  to  have  been  opened  by  Desfon- 
^2  vies,  member  of  the  French  Academy  of  Sciences,  who,  while  he  pro- 
potanded  a  theory,  personally  took  very  little  part  in  the  discussion  he  had 
"^^^ed. f  A  general  statement  of  his  theory  given  by  Mirbel t  is  sufficient  for 
I^'^oeent  purposes.  In  the  "Fragment  d*un  voyage  dans  les  R^gences  de 
'^^xiii  et  d' Alger,  fkit  de  1788  k  1786,"  p.  290,  Desfontaines  says:  "La 

^^  IClrbel  went  to  Africa  to  study  the  strnotureof  the  date  palm,  but  e^en  there 
r^^Qd  it  almost  impoMtble  to  obtain  a  grown  one,  and  was  about  to  abandon 

^  work  when  a  gentleman  gave  him  a  specimen. 
^^^Hls  Tiews  were  pabllshed  In  the  *'  M<molres  de  I'lnitltnt  National/'  Vol  I.. 

Z  Comptea  Bendos  de  TAcad^mle  des  Sciences,  1S48,  Vol  I.,  June  12. 
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motille  dcs  Dattiers  est  placees  dans  Vinterral  dea  fibres  qui  vont  toojoQii 
en  86  serrant  dii  centre  a  la  circonldrence,  en  sens  contraire  des  antiei 
arbres.  et  elles  ne  sont  pas  places  par  couches  comme  J*&i  en  millefMi 
roccasion  de  Tobscryer  sur  des  troncs  couples." 

Although  Desfontaincs  kept  comparativelj  quiet  upon  the  suljecl, 
pupils  of  his.  and  especially  Daubenton,  took  up  his  theory,  and  did  ill  in 
jthcir  power  to  give  it  general  acceptance  in  the  scientiflc  world.  We  know 
how  successful  they  were,  for,  in  1810,  de  Candolle  published  the  classifica- 
tion in  which  all  phscnogamons  plants  were  divided  intoendogens  and  ex- 
ogcns.  Tills  classification  was  based  upon  the  theory  of  Desfontaincs,  aad, 
after  its  publication,  was  accepted  without  question  of  importance  op  to 
1824,  when  Hugo  von  Mohl  published  his  ''De  Structure  Palmamm." 
Previous  to  Von  Mohl,  howeycr,  Moldenhawer  had  denied  the  theory  of 
Desfontaines.  As  stated  by  Mirbel,*  this  theory  of  Moldenhawer  waa  ihst 
the  fibro  vascular  bundles  in  monocotyledons  take  the  place  of  the  woody 
layer  in  dicotyledons,  and  that  the  ligniflcation  begins  at  the  centre,  and 
gradually  approaches  the  circumference.  If  Mirbel's  bo  a  true  statement 
of  Moldenhawer's  theory,  I  see  no  reason  for  considering  it  of  madi  Im- 
portance, as  it  was  only  proposing  to  replace  one  error  bj  another. 

Tlic  next  work  upon  palm  structure  is  that  of  Hugo  Ton  Mohl,  published 
in  1824.  as  an  introduction  to  Dr.  C.  F.  P.  von  Martins'  "  Genen  et  Spa* 
cies  Palmarum.*'t   Von  Mohl's  work  was  done  so  carefully  and  consciea- 
tiously  that  although  his  theories  have  been  attacked,  and  more  or  lem 
modified  by  Mencghini  and  Mirbel,  they  have  been  generally  and  Justly 
accepted  as  the  best,  if  not  the  true  ones,  up  to  the  present  time.    And, 
however  much  one  may  disagree  with  Von  Mohl's  conclusions,  he  cannot 
help  feeling  tluit  his  work  would  have  been  more  thorough  and  morent- 
isfactory  if  lie  had  had  more  extended  opportunities  lor  observation.    He 
admits  that  he  had  only  young  specimens,  and  portions  of  full-grown 
palms  to  work  upon,:^  and  any  one  who  has  tried  to  investigate  this  soN 
ject,  can  appreciate  the  ditflcuUy  or  impossibility  of  demonstrating  any- 
thing satisfactorily  in  a  short  section  of  a  mature  trunk,  and  may  well 
wonder  that  Von  Mohl  came  so  near  the  truth  with  such  unsatisfactoiy 
material    from   which   to  gather    his  facts  and  draw    his    conclusiosi 
"Writers  ui>on  i)a-m  structure  are  continually  referring  to  the  difficulty  of 
dissection  and  investigation,  and  in  tlic  literature  of  the  subject  we  flnd 
them  admitting  their  inability  to  make  out  certain  points^  on  account  of 
the  impossibility  of  following  the  bundles. 

Next  after  Von  Mohl  came  Meneghini  in  his  " Recherche  sulla  Strot- 
turn,"  et(.'.,J  published  in  183»),  and  followed  in  1843  by  more  recent 
observations,  under  the  title  of  "Intorno  alia  Struttura,'*  etc. | 

•roniptc-i  K<muUjh  de  I'Aond!  den  Scl.,  WIS,  Vol.  I.,  p.  1216. 

tS4M>  iiikUt  Von  Mohl  In  11  torn  lure  at  end. 

;V.  Kay  s«KJiety.  Is49,  pp.  78-77. 

I  Kuy  Society,  l^^VJ,  p.  s'l. 

[  V.  llUTuturv  ut  end,  under  Meneghini. 
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In  1839  tbe  French  Academy  of  Sciences  sent  out  one  of  its  members, 
M.  C.  F.  B.  Mirbel,  to  Africa  for  the  purpose  of  investigating  the  structure 
and  manner  of  development  of  the  date  palm,  and  In  1843  the  results  ot 
Mirbel's  work  were  given  to  the  Academy.*  The  following  year  Mirbel 
contributed  a  paper  on  the  structure  of  Dracana  australii,  in  which  he  also 
referred  to  the  question  of  palm  structure. f  Contributions  to  the  subject 
were  made  by  LestiboudoisJ  in  1840,  and  by  Ungerg  in  the  same  year. 

In  1845  Dr.  C.  F.  P.  Von  Martins  gave  a  statement  of  his  theories  upon 
the  subject.]  Sachs,  in  his  tezt-bookl'  refers  to  Nageli,**  and  Millar- 
det**  aft  authorities  upon  the  direction  of  the  fibro- vascular  bundles,  but 
there  is  nothing  in  his  own  explanations  to  lead  one  to  suppose  that  these 
writers  differed  materially  from  Von  Mohl. 

These  are  the  names  of  the  principal  contributors  to  the  literature,  and 
since  Von  Mohl  published  his  appendix  in  reply  to  Mirbel  and  Mencghini 
in  1845,  it  will  be  seen  that  little  or  nothing  has  been  done  in  the  way  of 
original  investigation. ff 

I  will  now  briefly  restate  the  theories  held  by  the  principal  investigators 
in  regard  to  the  more  important  characters  of  palm  structure. 

First,  we  have  the  theory  of  Desfontaines,  Daubenton  and  de  Candolle, 
which  prevailed  up  to  1824,  and  which  has  scarcely  yet  been  completely 
eradicated  from  text-books  on  botany  .^^  This  was  the  theory  of  endogenous 
or  inward  growth.  It  held  that  the  inner  fibro-vascular  bundles  in  a  palm 
trunk  ran  to  the  new  fronds,  and  the  outer  ones  to  the  old.  This  theory 
w«8  probably  largely  due  to  the  fact,  that  in  a  transection  of  a  palm  trunk 
tbe  outer  bundles  are  hard  and  bony,  while  the  inner  ones  are  tender,  and 
generally  of  a  lighter  color.  Considering  the  state  of  botanical  knowledge 
at  the  time  this  theory  originated,  it  was  perhaps  a  natural  conclusion  to 
draw  from  so  limited  an  investigation  of  the  subject.  A  hemisection  of  a 
palm  trunk,  as  they  understood  it,  would  be  represented  diagrammatically 
by  fig.  I.,  and  a  transection  by  fig.  II.  Fig.  II.  has  the  ilbro- vascular 
bnndles  displayed  just  as  we  find  them  in  fact,  the  softer  and  lighter-col* 
ored  ones  through  the  centre,  and  the  hard  bony  ones  next  the  periphery. 
Tliis  crowded  condition  of  the  outer  bundles  was  supposed  to  be  the  result 
of  tbe  growth  of  the  nem  bundles  at  the  top  of  the  trunk,  which  pressed 

•  Gomptes  Rendus  de  TAoad..  1848,  Vol.  I.,  p.  1218. 

fComptes  ReDdUM  de  TAcad.,  1SI4,  Vol.  II..  p.  688. 

X**  Etudes  sar  TAnatomle  et  le  Phystologle  des  V6g#taiix." 

{**  Ueber  den  Baa  und  das  Wachstum  des  Diootyledonstammes,"  ISIO,  p.  3.). 

lOomptes  Rendas  de  I'Acad.,  1815,  Vol.  I.,  p.  103i. 

ti>xford  ed.,  1875,  p.  552. 

—  V.  literature  at  end. 

ft  Dr.  Gray  refers  (Text-Book,  eth  ed  ,  1879,  p.  71,  foot  note)  to  a  memoir  of  recent 
date  by  Guilland:  ''Recherohes  sur  rAnatomleCompar^eet  le  Developpomcnt 
des  Tlssas  de  la  Tlge  dans  les  Monocotyledoues."  Ann.  8ci.  Nut.,  Ser.  6,  V.,  1-176, 
1877.    I  have  not  seen  this  work. 

^Dr.  Gray  says  that  the  word  ''endogenous**  is  still  retained  for  the  purpose 
oC  iodioatlog  a  pecoliar  stem  structure. 
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them  out,  and  packed  them  closely  together.    This  was  also  supposed  to 
account  for  the  even  size  of  palm  tranks. 

The  theory  of  Von  Mohl,  hased  upon  carefhl  study,  completely  over- 
threw the  theory  of  Desfontaines.  His  investigations  showed  too  that  the 
structure  of  the  palm  trunk  was  no  sucli  simple  matter  as  had  been  sap- 
posed.  The  leading  features  of  Von  Mohl's  theory  are  as  foUowB  :  Dissect- 
ing out  a  flbro  vascular  bundle  fn)m  the  base  of  a  frond,  it  currea  in  to  the 
centre  of  the  stem,  and  downwards,  and  after  a  short  course  through  ths 
centre  of  the  trunk  gradually  approaches  the  periphery,  and  then  nus 
down  into  the  base.  Later  Von  Mohl  modified  this  statement,  recognixiDg 
the  fact  that  his  investigations  had  been  made  upon  too  yonng  specimen^ 
and  that  in  a  full  grown  stem  the  bundles  did  not  reach  the  base  *  He 
then  concluded  that  their  lower  extremities  ended  blindly  on  the  periph- 
ery, and  that  at  theic  upper  ends  they  grew  into  the  phylophore.f  He 
observed  their  ditTerence  of  structure  in  different  parts,  tlieir  Tarying  siis; 
their  hardening,  coloring,  the  slight  growth  in  size  of  the  bundles  blend- 
ing, and,  after  it  was  called  to  his  mind  by  Meneghini,  recognized  their 
spiral  direction  (though  he  attached  no  importance  to  it}),  and  that  tlie 
course  of  the  flbro- vascular  bundles  was  the  same  in  all  palms. 

Meneghini  laid  stress  upon  the  oblique  course  of  the  bundles,  and  ex- 
plained it  as  a  mechanical  result  of  unequal  growth  of  stem  and  frond  scan. 
He  supposed  the  trunk  to  outgrow  the  leaf  so  much  that  the  base  of  ihe 
frond  was  thrown  out  of  its  former  relation  to  the  other  fronds,  and  that 
the  bundles  were  thus  drawn  to  one  side,  causing  this  obliquity  in  their 
direction.  The  occurrence  of  fronds  at  the  same  angle  to  each  otlier  oa 
the  stem  was  accounted  for  in  the  following  manner  :  In  the  apex,  as  be 
believed,  the  fronds  were  arninged  in  a  helix,  which,  in  the  course  of 
growth,  beciimc  a  spiral  line  U|)on  the  stem,  the  fronds  all  having  been 
drawn  aside  equally.  He  also  advanced  a  theory  of  the  creation  of  the 
fibrovascular  bundles  by  currents  of  sap  in  the  phylophore.  and  thought 
they  were  to  "be  regarded  as  descending  from  thj  nascent  leaf  in  the 
centre  of  the  bud."  g 

•rmchjirtro,  In  his  **  Kl^inenU  de  Botiinlque,"  p.  179,  gives  Von  Mobrii  theorr 
in  itH  original  form,  unil  in  u  tlKurc  represents  the  flbro-vabcular  bnndleta* 
all  running  into  the  base. 

TTnere  has  been  no  little  niiRundcrstAndlngof  Von  Mohrs  theory  and  deserlp* 
tions.  Mirbcl  did  not  know  whether  he  meant  that  the  bundles  grew  dowa- 
wards  from  the  bases  of  the  fronds  (Comptes  Rendus,  1813,  p.  121A,  Hteq,).  In 
stating  Von  Mohl's  theory,  ho  says  that  '•  selon  M.  Mohl,  les  fllets  •  •  •  •  • 
partont  des  feuilles,"  and  a  llltle  further  on  he  declares  that  he  does  not  koow 
what  Von  Mohl  means  by  saying  that  **le8  fllets  partentdes  feuilles  et  descend* 
ent  vers  la  base." 

Duchartn.'  in  IiIh  "  tl^ments  de  Rotanlque,"  p.  177,  In  explaining  Von  Mohl'i 
theory,  stiys  of  a  flbro* vascular  bundle :  '*  II  descend  vertlealemeni  lur  nue  ctt* 
talne  longueur." 

t  ]>uchartro  has  ert'ditod  Von  Mohl  with  the  discovery  of  the  spiral  direction  of 
the  bundles  ('*^:i6ments  de  Hotanique,"  p.  177).  but  Von  Mohl  coofStacs 
that  he  laltl  no  stress  upon  It,  leaving  us  to  infer  that  he  had  obaenred  it.  R*7 
Society,  1S40,  p.  52.  third  line  n-om  bottom. 

2  Ray  Society,  18i»,  p.  90. 
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Mirbel  stated  that  the  flbro-vascular  bundle  originated  in  a  utricle  at 
the  periphery  of  the  phflophore,  and  grew  upwards  into  it,  whence  it 
curved  outwards  and  entered  a  frond  base  on  the  side  opposite  the  one 
upon  which  it  originated.*  "Le  plus  grand  nombre,  si  n*est  pas  la  tota- 
lity, nait  a  la  surface  interne  du  phylophore  •  •  •  •  une  partie 
d'eutre  euz  s*al  Ion  gent  et  monte  a  pen  de  distance  de  cette  surface,  puis 
se  courbe  tout  k  coup  vers  la  p^riph^rie  et  va  Joindre  la  base  des  feuilles, 
qui  elles  rencontre  ehemin  faUanV*  He  believed  the  number  of  bundles  in 
a  stem  might  increase  indeflnltelf,  and  in  this  way  he  accounts  for  the 
spindle-shaped  trunks  of  certain  palms. 

Ckindichaud's  theory  was,  that  the  bundles  all  originated  at  the  frond 
basest  in  the  phylophore,  and  grew  downwards  to  the  base,  and  out  to 
the  ends  of  the  roots.  Says  M.  Gaudichaud  :{  "M.  Mirbel  soutent  que 
c*e8t  de  bas  en  haut  qu'elle  atcit ;  moi  je  prouve  par  des  faits,  par  tons  ceux 
que  j'ai  observes  que  c'est  de  haut  en  bas,  des  bourgeons  aux  racines  * 
♦    ♦    lis  marchent  done  I " 

At  the  close  of  the  reading  of  his  seventh  and  last  paper  on  this  subject 
before  the  French  Academy,  he  says,  that  whatever  the  Academy  may 
think  about  the  matter  "  il  ne  me  restera  plus  qu'a  m'^crire,  moi  aussi :  Et 
pourtant  ils  descendent  I"§ 

Dr.  Yon  Martlus  stated,]  that  all  flbro- vascular  bundles  connected  with 
fronds  ;  that  they  originated  in  the  phylophore,  exterior  to  and  below  the 
others ;  that  the  points  of  origin  were  organic ;  and  that  they  grew  up- 
wards and  downwards.  He  believed  the  bundles  to  end  blindly  below  in 
the  periphery,  and  that  they  might  come  to  the.  surface  above,  either  on 
the  same  side  of  the  stem,  or  on  the  side  opposite. 

It  is  not  my  purpose  to  offer  Just  here  the  objections  that  might  be  raised 
to  the  theories  of  these  different  authorities,  but  to  present  the  result  of 
my  own  observations  in  order,  and  to  point  out  wherein  they  differ  mate- 
rially from  those  of  others. 

A  transection  of  a  fhll-grown  palm  trunk  shows  a  number  of  haid 
fibro-vascular  bundles  scattered  through  it,  without  any  further  arrange- 
ment than  that  they  are  more  numerous,  harder,  and  generally  colored 
near  the  circumference,  while  the  parenchymous  or  pithy  part  prevails  in 
the  centre.  A  hemisection  from  base  to  apex  shows  (Figs.  Ill,  IV,)  that 
the  bundles  have,  for  the  most  part,  the  appearance  of  being  parallel, 
while  at  short  intervals  a  few  of  them  are  seen  to  curve  out  from  the 
centre  of  the  stem  to  the  fh>nds,  or  to  the  spadices  growing  in  the  axes  of 
the  fronds,  or  in  case  both  spadices  and  fronds  have  fallen,  to  tlieir  old 


In  trying  to  trace  any  one  of  these  bundles,  we  find  that  it,  sooner  or 

•  Oomptes  Bendus  de  TAcad  ,  18i4,  Vol.  II.,  p.  600. 

t  Oomptes  Rendns  de  T  Acad.,  1815,  Vol.  II.,  p.  asi. 

^Loaeit. 

i  lioe.  ett.,  p.  273. 

I  Oomptes  Rendos  de  I'Aoad.,  1815,  Vol.  II.,  p.  1038. 
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later,  becomes  entangle^  in  the  mass,  or  that  it  has  been  cat  acroM  ia 
making  the  section.  With  a  hard  stem  this  is  invariably  the  retnlt*  but  tf 
the  stem  be  a  decayed  one,  in  which  the  cellular  tissue  has  disintegimtcd 
and  left  the  bundles  more  or  less  free,  the  direction  of  a  bundle  may  bt 
followed  with  more  or  less  certainty.  Beginning  with  one  of  these  where 
it  curves  inward  and  downward  from  the  base  of  a  frond,  it  maj  betnoed 
inward  to  or  near  the  centre,  then  downward,  gradually  approacfaing  tbi 
circumference  again.  In  this  lower  part  of  the  bundle*  howcTer,  ths 
angle  of  divergence  from  a  parallel  with  axis  and  periphery  ia  ao  small  ia 
most  palms,  and  the  little  curves  maAe  by  the  bundle  in  crosaing  otben 
so  misleading  and  confusing,  that  it  is  with  some  difficulty  one  can  appre- 
ciate the  tact  that  the  bundles  are  not  all  parallel  to  each  other  and  to  ths 
axis  of  the  stem.  Tf,  however,  the  internodes  are  short,  and  the  traol^  hi 
comparatively  large,  we  may  expect  to  find  this  angle  more  defined.  TUi 
is  very  marked  in  the  rhizomes  of  the  so  called  trunkleas  polms*  npoa 
which  the  fronds  are  crowded  in  the  shortest  possible  length  of  trnnk.  Ii 
these  rhizomes  this  direction  of  the  lower  extremity  of  a  division  oft 
flbro-vascular  bundle  is  visible  at  a  glance.  On  approaching  the  per* 
iphery  of  the  trunk  the  bundle  is  found  to  decrease  in  size,  and  finally  ft 
breaks  off  and  appears  to  end  blindly  in  the  mass  of  other  bundles  oeir 
the  surface.  As  far  as  can  be  made  out  then,  in  a  full  grown  stem,  bf 
this  method  of  dissection,  this  is  what  we  find  the  course  of  the  fibro-m- 
cular  bundles  to  be  :  from  the  base  of  the  frond  they  curve  sharply  ii^ 
wards  to  the  centre,  and  tlien  gradually  outward  to  the  surfiice,  and  \k 
end.  If  it  were  possible  t^  take  up  the  bundles  in  any  part  of  a  stem,ii 
follow  them  ujncards,  one  after  another,  it  would  bo  found  that  they  I'^l 
connect,  sooner  or  hitcr,  with  fronds  or  spadiccsf  (or  their  scars),  ai^  -^ 
thiit  none  of  them  end  blindly  on  the  inlernotles.  J 

So  far  I  have  spoken  of  tracing  a  bundle  downward  from  the  insertif'^n 
of  the  frond.  To  this  met  hod  of  dissection  is  largely  due  the  uncertain  "^c-f 
about  the  lower  extremity  of  a  division.  By  examining  the  apex,  ^-'f 
growing  part  of  the  trunk,  it  may  he  seen  that  these  bundles  do  not  er:a»d 
blindly  at  their  lower  extremities  upon  the  surface  of  the  stem,  but  tk 
they  are  connected  in  sections  or  divisions^  from  the  base  to  the  ape 
one  with  another,  and  one  on  top  of  another. 

•  In  closslf^'ing  palm  stems  nccording  to  thetr  Btriicture,  Von  Mohl  madf 
8ul>-(livisi()n  of  the  rhizomes  of  trutikli'ss  palm^,  but  made  no  luvestici^lion 
them  on  account  of  lack  of  material.    V.  Kay  .Soc,  1*19,  pp.  0-7. 

t  Dr.  V(m  MartluH  does  not  montlon  hundlfs  connecting  with  spadicex. 

X  In  his"Toxt-b<K)k  on  Ilotany"  (Ktl.  of  1«71>),  I>r.  Gray  jriveKii  figure  of  a  ptl 
trunk  which  n»pros»'iits  the  fll)ri>-va>cuhir  bundles  coming;  to  the  Kurfactf  tf    "^ 
much  at  random,  and  l)eiidlnjr  outward  all  through  the  stem.    This  ia  nut  ^^  ^ 
is  seen   in  a  palm  stem,  especially  If  the  Intertiodes  are  of  any  i-oiislderafc^  '* 
length,  but  the  bundles  turn  out  to  the  fronds  or  scars  only,  and  never  to  lot  **'" 
nodes. 

J  I  have  spoken  of  the  parts  of  a  bundle  between  the  points  of  brauch.nj    •* 
divisions. 
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I  will  first  show  how  these  diyisions  came  about»  and  then  diov 
this  efiects  the  whole  system  of  structure.  From  the  points  of 
with  the  fronds  or  spadlces,  the  flbro-TaBcular  bundles  branch,  om 
having  the  immediate  external  growth  (either  fh>ndorspadiz),  d 
in  connection  with  it,  and  the  other  continuing  to  fbrm  part  of  the 
proper  above  this  point.*  It  will  be  seen  later  that  these  dlTisStei  of 
bundles  reach  their  greatest  developement  within  the  stem  Just  st 
point  of  branching.  Whether  it  is  on  this  aooonnt,  or  for 
reason,  whenever  a  bundle  has  a  frond  developed  In  connection  with 
the  development  of  the  stem  branch  is  retarded.  The  attenuation  of 
lower  extremity  of  a  division,  consequent  upon  this  retarded  deTelo|nHB^ 
renders  it  impossible,  in  most  cases,  to  trace  out  the  connection 
the  divisions,  however  carefully  one  may  work.  The  elimination  of 
harder  part  of  the  bundle  renders  the  observation  of  the  connection  idXX 
more  difficult  and  uncertain. f  In  cases  where  this  connection  has 
observed,  it  has  been  mistaken  for  blending,  |  which  often  occan^ 
which  is  quite  another  matter.  Blending  may  take  place  in  any  part 
a  bundle's  courae,  and  may  be  in  almost  any  direction,  while  the  biandB.— 
ing  I  here  refer  to,  always  takes  place  somewhere  between  the  poicm'tt 
where  the  bundle  is  tangent  to  a  line  parallel  whh  the  axis  of  the 
and  the  point  of  insertion  of  the  frond,  and  Is  always  In  the  direction 
the  apex  of  the  trunk.  Blending  may  be  upwards  or  downwards  or 
wi.«ie,  and  may  take  place  in  any  part  of  the  whole  length  of  the 
It  is  often  observable  that  Just  above  the  point  of  branching  aooti 
bundle  is  developed  on  the  inner  side  of  the  main  division,  but  this 
is  not  continued  as  a  distinct  bundle,  but  as  a  part  of  the  principal  ona 

Beginning  then  at  the  base  of  a  palm  trunk,  a  bundle  is  traceable  hit 
a  frond,  at  the  base  of  which  it  branches  ;  the  stem  division  gradually  a| 
preaches  the  centre  of  the  stem,  and  there  curves  sharply  outward  to 
noct  with  another  frond,  and  so,  curving  in  and  out,  It  connectB  w 
frond  scars  and  spudices  from  base  to  apex. 

Let  us  now  consider  thes(>  two  directions  of  the  fibro-vascular  bondl 
the  gradual  api>roacli  toward  the  centre  of  the  trunk  above  the  point 
bninching.  and  the  comparatively  sharp  curve  outward  to  connect  wit 
the  external  growth. 

Why  dot'H  a  bundle  always  return  to  the  centre  of  the  stem,  instaul 
going  in  a  straight  line  from  one  scar  to  another? 

First :  the  development  of  a  fibro-vascular  bundle  Is  always  In 

^Ttie  connection  between  the  divifilonB  Is  neldom  eanlly  found,  some  tpd' 
Khow  It  niuch  more  plainly  than  otlierR.  The  Kpcclmeni  In  which  I  haTewta 
moMt  often  nnd  moHt  distinctly  wore  of  Raphia  tfrtUgera, 

t  Von  Mohl  iidniltK  hin  Inability  to  determine  how  these  small  bundNts  end 
below.    Kay  ^S<>clety,  18J9,  p.  C9. 

Duchnrtre  ("  Kidmen U  de  Rotnniqiic,"  p.  179)  says:    **  II  se  rSdalt  4  I'lUt  c9< 
illnmenl  d^lle  k  Kon  extremity  Inferieure." 

:  fUendinc  U  mentioned  by  Le»(tlbf>udoli  (V.  Literature  at  end),  by  Ungerf 
and  by  Von  Mohl.   Itay  hk>clcty,  IH4U,  p.  8. 
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aii"«ctlon  of  the  apex  of  Ihe  pliylop'nore.     When  in  the  process  nf  devolnp- 

'■■*Ot,  s  bundle  bns  a  frond  or  Rimdix  formed  in  connection  witU  It,  it  is 

*^**^r  that  the  liasc  of  this  frond,  being  left  heliind  by  Ibe  growth  of  stem 

••-••^S  bttodle.  niiisl  Bt  Bome  time  become  a  scar  upon  the  side  of  the  stem, 

^K><S  u  Ihe  developing  point  of  the  bundle  \b  always  near  the  apex,  the 

"^3  ndl«  will  be  formed  more  or  leas  in  a  tine  connecting  the  BCAr  or  point 

**'"    limnrhing  nnd  the  spex  of  the  phylophore  which  in  in  Ihe  axis  of  the 

*«.«;m,    BlU  aliliough  Ihe  bundle  is  formed  in  this  line,  It  does  not  follow 

■-■»«■«.  on  the  growth  of  the  trunk  it  witl  be  found  in  a  straight  line  from 

*  **  «   «c«r  In  the  apex.     In  reality  we  flod  Ihe  lower  extremity  of  the  dlvis- 

•***»     OS  nearly  as  may  be  parallel   lo,  and  very  near  the  side  of  the  atera. 

'  -■  "*>  tm  will  lie  bcller  understood  from  flgs.  V,  VI  and  VII. 

X-«(  C  be  the  apex  of  the  phylophore  al  which  S  bundle  branched.  In 
*-**^«*  process  of  growth  of  ihe  phylophore,  the  point  G  will  be  left  behind 
^*-  Xl>,  and  tho  growing  division  of  liie  bundle,  poialing  alwiiys  toward  the 
^^^*K»«.r«!,  will  be  developed  in  Ihediroction  DC  or  JI,  prar.tiailly  very  nearly 
r**"  I  ullel  with  the  side  CHD.  Now  when  the  apex  Is  far  beyond  the  origi. 
^^*l  point  of  branching  of  this  bundle,  aay  at  A.  while  the  original  point 
^  V~  C3  is  at  B.  this  part  of  the  bundle  that  was  formed  first  after  the  branch- 
'  ■*  K  took  place,  will  still  have  its  original  relation  to  the  side  of  the  slen, 
^**  *!.  i*,  it  will  be  about  parallel  lo  it.  When  the  point  C  is  left  at  E,  the 
*  »  rovtioD  will  be  sliil  further  changed,   and  will  be  IK.  farther  from  the 

Kriphcry.  and  when  IK  is  leit  far  behind  It  will  be  in  a  position  like  MK 
Agure  V.  Then  again  when  the  point  C  is  left  at  B  (Fig.  V)  we  shall 
nre  the  part  IL  forming,  and  thus  will  ihc  growth  ofthe  bundle  in  length 
M^ually  approach  it  to  the  axis  of  the  stem.  Upon  lis  arrival  at  a  sufQ- 
sntly  advanced  siage  of  development  to  take  its  place  again,  and  again 
**^ve  a  frond  developed  in  connection  with  it,  It  will  have  crossed  in  its 
*^*^Ureo  all  Ihe  hunilles  tlini  Ijave  branched  since  it  bmnclied  at  C  orlginal- 
^''-  I  would  suggest  that  Ihw  development  of  the  Rbro- vascular  bundles, 
^"  "Wnys  in  the  direction  of  the  apex,  is  due  lo  Ihe  light.  This  apex,  at  its 
^^■^Mital  point,  is  very  pulpy  and  translucent,  while  its  aides  are  enveloped 
.y  Ihe  TiiuDg  and  growing  fronds,  which  render  the  parts  surrounding  Ibo 
^^^*>tn!  more  or  lew  opaque. 

^he  onlwani  curve  of  these  bundles  is  a  simple  matter.     It  marks  Ihe 

***  traversed  by  Ihe  l>aae  of  the  frond  from  the  time  it  originnled  at  the 

^V>«X  of  the  phylophore  until  it  reached  its  p\a<x  on  the  side  of  the  trunk. 

*»  Hgure  VIII,  let  C  be  the  centre  ofthe  growing  part  at  which  the  fr.md 

***d  bundle  connect.  Now  when  the  apex  has  grown  lo  C,  the  point  C  will 

^**i3  been  left  behind  at  A  upon  the  side  of  the  growing  cone,  and  when 

^***  Kpex  is  at  C"".  Ihe  point  which  was  originally  at  C  will  have  taken 

^^   place  at  E  upon  Ihc  side  of  the  stem.    In  itiis  outward  curve,  ihe 

^"^leliudioal  growth  of  Ihe  bundle  Is  shown.    In  Agure  IX  if  C  be  the 

"^■oec  position  of  the  apex  at  which  a  frond  was  deveiojied,  and  wiilch 

**lt«»ll8  place  later  upon  the  surface  of  the  stem  at  D,  itmight  be  Inferred 

^^t  OP  were  ibe  vertical  distance  grown  by  this  section  of  the  stem  f^om 
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the  time  the  fcond  originated  at  C  until  it  reached  D.  Bat  rach  is  noCtki 
case,  for  some  allowance  must  be  made  for  the  inoreaae  of  altitude  canted 
by  the  side  CG  becoming  parallel  with  the  lower  part  of  the  atem.  Tiik* 
ing  GO  as  a  radius  and  describing  CI,  the  distance  IB  must  be  dedocled 
as  this  difTerence  in  altitude  of  the  point  0  when  it  reaches  I,  and  the 
length  grown  by  the  whole  section  is  FL  or  DI.  It  is  tme  that  when  C 
renches  D,  C  F  will  be  the  difference  in  altitude  made  by  C,  but  this  it  not 
all  due  to  the  growth  in  the  length  of  the  flbro- vascular  bundles.  Is 
actual  heniisections  of  palm  stems  it  is  noticeable  that  the  curre  CD  is  not 
an  even  one,  but  has  a  shorter  radius  near  the  point  D.  This  is  due  to  the 
fact  tliat  during  the  younger  stages  growth  was  principally  in  length, 
while  as  the  part  approached  maturity,  the  lengthening  was  less  markecL 
and  the  lateral  growth  predominated.  This  growing  in  size  after  prolon- 
gation has  ceased  is  a  characteristic  of  the  fibro-vascolar  bundles  in  the 
palms.  In  the  phylophore,  the  lengthening  of  the  bundles  is  still  possible 
to  a  limited  extent,  but  it  will  be  shown  later  that  the  growth  in  size  con- 
tinues even  below  the  phylophore.  It  will  also  be  seen  later  that  this  in- 
crease in  the  size  of  the  bundles,  and  consequently  in  that  of  the  whole 
stem  after  longitudinal  growth  has  ceased,  causes  the  fronds  to  droop 
more. 

It  has  already  been  observed  that  the  fronds  are  developed  in  connectioa 
with  the  central  bundles  in  the  phylophore.    In  regard  to  the  origin  ol 
the  bundles  it  is  sufficient  at  present  to  say  that  they  originate  at  the  apex 
of  the  phylophore,  and  are  developed  in  it,  with  it,  and  as  a  part  of  it. 
Yon  3Iohl  and  Mirbcl  maintain  that  these  bundles  grow  up  into  tlie 
phylophore  ;   Gaudichaud  that  they  grow  downwards  from  it — from  the 
frond  buses  ;   Von  Martins  that  they  grow  both  up  and  down,  while  I 
maintain  that  they  are  perfected  in  all  directions  at  the  same  time.  th<^n^ 
the  lateial  growth  continues  to  a  certain  extent  after  the  longitudinal 
growth  has  ceased,  and  that  they  can  no  more  be  said  to  grow  upwards  or 
downwards  than  can  it  be  said  of  the  bones  of  the  bodf  that  they  grow 
outwards  into  the  limbs.     It  is  true  that  the  general  lengthening  of  the 
bundles  takts  place  at  the  superior  end,  but  there  is  a  growth  beside  this. 
At  the  lirst  ajipearance  of  the  fronds  at  the  ai>ex  of  the  phylophore  the 
Jibro-vascular  bundles  are  already  connected  with  them,  and  just  as  in- 
timately as  they  are  in  the  perfedly  developed  frond.    The  inlernodes  tt 
this  [Kiint  are  ver}'  short,  but  the  bundles  are  the  same  in  number,  aod 
have  exactly  the  same  connections,  directions,  and  relations  to  each  other 
that  they  have  in  later  lite.     Hut  in  the  perfected  fnmd  we  find  them 
larger,   hmger  and  harder,  and  in  the  perfect  stem  tlie  internodes  are 
longer,  the  stem  and   hundles  larger,  while  the  whole  plant  has  grows 
botli  hmgiludinaliy  and  laterally.     In  view  of  this  general  growth,  the 
relations  of  the  ]>arts  remaining  the  same,  it  is  clear  that  growth  does 
take  ])lace  in  all  directions.     In  figure  IX,  p.  471,  the  upward  and  down- 
ward growtli  of  a  bundle  is  represented  approximately  by  the  line  CD. 
This  line  cannot  be  upward  growth  alone,  for  the  point  D  was  once  atCX 
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and  when  there,  was  a  point  on  the  surface  of  the  phylophore.  Now  h 
has  become  a  point  on  the  surface  of  the  trunk,  the  distance  CD  be- 
yond its  original  position,  so  that  the  whole  bundle  most  have  grown  in 
this  part. 

The  theory  of  downward  growth  from  the  frond  to  the  base,  as  held 
by  M.  Charles  Gaudichaud,  appears  to  me,  as  it  did  to  Von  Mohl,*  an- 
worthy  of  serious  consideration.  Mirbers  theory  of  upward  growth  of 
the  fibro-vascular  bundles  was  denounced  by  M.  Gktudichand  as  a  physio- 
logical Impossibility  ;  and  it  might  be  said  of  M.  Gaudichand'a  theoiy, 
that  downward  growth,  as  held  by  him,  is  a  mechanical  iaipoesibility. 
From  the  course  of  the  bundles,  as  already  explained,  it  is  seen  that  to 
grow  downward,  they  would  have  to  pass  through  the  bony  outer  layer  of 
the  trunk  twice :  once  on  entering  it,  and  again  on  approaching  the  su^ 
face  lower  down.  Moreover  the  bundles  at  the  base  of  the  trunk  would 
either  have  to  be  extremely  small,  or  the  base  Itself  very  large,  neither  of 
which  id  the  case.  It  will  be  seen  later,  also,  that  the  lower  extremity  of 
a  bundle  division  hardens  first,  thus  precluding  all  possible  growth. 

The  reason  that  the  fronds  are  always  developed  in  connection  with  the 
central  bundles,  is  because  the  central  bundles  are  the  ones  there  present, 
and  the  ones  in  the  most  advanced  stage  of  development.  It  has  already 
been  noticed  that  when  a  frond  is  developed  and  a  bundle  branches,  the 
part  in  connection  with  the  frond  is  developed  rapidly  and  at  the  expense 
of  the  part  leading  upwards.  Having  its  development  thus  retarded,  and 
being  carried  to  one  side  by  the  growth  of  the  trunk,  this  ascending  di- 
vision is  attenuated  at  its  lower  extremity.  Other  bundles  gain  upon  it 
in  point  of  development,  and  take  its  place  at  the  centre  of  the  growing 
part.  But  in  the  course  of  time  this  division  regains  its  vigor,  and  iti 
place  at  til e  centre  of  the  phylophore,  where  it  is  again  the  most  advanced 
in  development,  and  again  has  a  frond  or  spadix  formed  in  connection 
with  its  branches,  and  is  again  curved  outward. 

At  the  time  of  branching  the  formation  of  the  frond  is  the  immediate 
object  of  the  bundle,  but  provision  is  at  the  same  time  made  fur  other 
fronds  higher  up. 

The  branching  goes  on  from  the  base  of  the  trunk  to  its  apex,  varying 
only  as  the  tree  becomes  old,  and  its  vital  powers  diminish,  the  result  of 
which  is  shorter  internodes,  and  consequently  shorter  divisions  of  the 
fibro- vascular  bundles. 

The  number  of  bundles  may  be  said  to  be  the  same  in  all  parts  of  the 
stem,  and  it  is  to  this  fact,  taken  in  connection  with  the  average  even 
size  of  the  bundles  themselves,  that  the  equal  size  of  the  palm  trunk  must 
be  attributed.  In  specimens  of  which  I  have  estimated  the  number  of 
bundles  at  different  altitudes,  there  has  generally  been  a  difference  la 
favor  of  the  base  of  the  stem,  but  this  difference  is  so  slight  that  I  believe 
the  decreased  vitality  of  the  plant  is  sufficient  to  account  for  it.     It  is  also 


^  Ray  Society,  1819,  p.  62. 
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possible  that  the  same  number  of  bundles  was  present  in  the  upper  ice- 
tions  as  in  the  lower  ones,  but  that  being  smaller,  they  escaped  my  atten- 
tion. In  this  connection  I  will  refer  to  Mirbel's  explanation  of  the  spiiidle- 
shape  of  the  stems  of  IriarUa  ventricosa  and  Aerocomia  latiapatha.  Re- 
ferring  to  Yon  Mohl's  theory,  as  originally  stated,  that  all  bundles  ended 
in  the  base,  M.  Mirbel  said  :*  "II  est  un  fait  dont  sans  doute  M.  Mohli 
connaisance,  c'est  qu'il  eziste  des  Palmiers  pourvus  d*uii  stipe  mince  ill 
base,  mince  au  sommet  et  notablcment  renfl^  dans  sa  partfe  moyenae. 
Ce  stipe  resemble  done  a  une  enorme  fuseau  *  •  *  •  *  Je  demande 
a  M.  Mohl  C4imment  il  explique  cette  anomalie  en  restant  fiddle  a  son  by- 
pothese.  Pour  moi,  rien  de  plus  simple  depuis  que  J*ai  reconnu  dans  le 
Dattier  que  les  filets  naisscnt  de  has  en  haut,  de  tout  le  pourtour  intenia 
du  stipe,  ct  a  toutes  les  hauteurs.  A  la  naissance  de  Tarbre  fVisi forme,  U 
yegetation  est  faiblc,  les  fllets  sont  peu  nombreux,  et  par  consequent  It 
stipe  est  grSle.  A  mesure  que  Tarbre  s*^levc,  la  y6g6tation  devientde 
plus  en  plus  active,  le  nombrc  des  filets  augmente  sensiblement,  le  etipe 
grossit.  Mais  quand  Tarbre  a  alteint  une  ccrtaine  4paissure  la  T^getatioB 
s'aflfuiblit,  le  nombre  des  filets  diminue,  le  stipe  va  s'amincissantjusqn'ao 
sommet." 

Had  M.  Mirbel  ever  examined  the  tnink  of  one  of  these  fusiform  palmi, 
or  had  he  even  read  a  description  of  their  method  of  growth,  he  nerer 
would  have  tried  to  explain  this  increase  in  size  in  this  manner. 

I  am  not  able  to  give  at  present  the  physiological  reason  for  this  pecn- 
liar  growth,  but  I  am  able  to  give  some  explanation  of  how  it  occun.    In 
tninsections  tliese  palm  stems  show  the  same  number  of  bundles  in  the 
swollen  part  as  in  the  more  slender  parts  both  above  and  below  it.    When 
there  is  a  dUrerence,  it  is  such  as  may  be  found  in  any  palm  having  a  cy* 
lindrical  trunk.     In  the  swollen  part  there  is  a  great  increase  ofcellulir 
tissue,  and  a  very  slight  increase  in  the  size  of  a  few  of  the  fibro-vascular 
bundles.     M.  Mirbel  represents  this  enlarging  as  taking  place  during  the 
growth  of  the  tree,  and  at  the  top,  wliereas  it  does  not  occur  until  the 
palm  has  attained  almost  its  full  growth.     The  young  Irinrtea  tetitricota 
never  shows  this  enlargement  in  any  part  of  its  stem,  and  when  il  doei 
occur  in  the  grown  plant,  it  is  at  a  consideral)le  distance  below  the  grow- 
ini:  part.f   In  some  species  o{  Acrocomia  the  swelling  takes  place  neartlie 
summit,  hut  always  after  the  crown  of  leaves  or  phylophore  has  passed 
the  part.     In  one  species  examined  at  Asuncion,  in  Paraguay,  the  trunk 
has  no  certain  point  at  which  it  swells,  but  may  swell  out  either  at  the 
base  or  the  summit,  or  anywhere   between  the  two  parts,  and  there iw 
many  cases  in  wliich  there  are  swellings  hotli  at  the  base  and  justbclow 
tlie  fronds.     Neither  is  the  tapering  of  a  few  palms  like  Oreodoxa  oinatt^ 
and  Kuttrpe  ohrarea  to  be  explained  by  a  decrease  of  the  number  of  fibro- 
vascular  bundles  toward  the  top.     In  examining  many  trunks  of  SuUrfty 
I  found  the  number  of  bundles  near  the  base  and  near  the  top  about  lb« 

*  Comptof.  Ilendus  de  rAcu«l,  !*<«,  II.  p.  1123. 
t  Wttllucc's  ••  ralins  of  thu  Amazon,"  p.  37. 
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at  I  always  found,  where  there  was  a  decided  tapering  of  the  trunk 
se  to  summit,  that  there  was  a  difierence  in  the  size  of  the  bundles, 
>  be  sure,  but  quite  as  marked  as  the  difference  in  size  of  the  two 
'  the  trunk.  This  difference  in  the  size  both  of  the  trunk  and  of 
idles  is  more  noticeable  in  Oreodaxa  oUracea,  or  the  royal  palm, 
any  other  palm  which  came  under  my  observation, 
e  spoken  of  the  branching  of  the  fibro-vascular  bundles  and  their 
ilways  to  a  frond  base,  as  if  their  course  was  on  the  same  side  of 
ik  and  in  a  vertical  line.  Neither  is  the  case.  It  often  happens 
tead  of  returning  to  a  frond  base  upon  its  own  side,  the  bundle 
through  the  whole  stem  and  connects  with  one  on  the  side  oppo- 
Mirbel  claimed  that  in  the  date  palm,  the  bundles  all  crossed  from 
3  to  the  other.  I  shall  not  say  this  is  not  true  of  the  date  palm, 
1  well  aware  that  there  is  a  great  variation  of  structure  among 
but  I  have  never  found  this  crossing  from  side  to  side  to  be  the 
Lhough  it  often  occurs,  and  is  more  marked  in  some  palms  than  in 

dition  to  this  occasional  crossing  the  stem,  the  bundles  have  a 
I  direction,  so  that  their  course  is  not  directly  vertical,  but  spiral, 
;ht  and  left,  about  the  stem,  part  of  them  going  to  one  side  and 
the  other.  From  base  to  summit  then,  a  bundle  may  be  said  to 
spiral  plane  within  which  it  grows,  and  whether  it  returns  to  the 
upon  the  side  on  which  it  originated  or  upon  the  opposite  side,  it 
jTs  in  this  spiral  plane.  Meneghini  tried  to  explain  this  spiral  direc- 
the  bundles  as  a  mechanical  result  of  the  growth  of  the  tree  where- 
relative  sizes  of  the  trunk  and  frond  bases  became  changed.  He 
id  the  fronds  upon  the  apex  to  be  arranged  in  a  helix,  and  that  as 

grew  this  helix  developed  into  a  spiral  line  upon  the  stem.  He 
1  the  leaf  bases  to  be  always  of  the  same  size,  both  upon  the  grow- 
e  and  upon  the  stem.  The  growth  of  the  trunk  then,  and  the  un- 
1  size  of  the  bases  of  the  fronds  necessitated  a  drawing  of  the 
I  toward  these  bases,  which  resulted  in  the  spiral  direction. 

have  observed  that  the  relative  position  of  the  fronds  is  always 
e,  a  matter  which  Von  Mohl  was  in  doubt  about.  The  spiral 
n  of  the  bundles  is  in  no  way  a  mechanical  one,  but  exists  alike  in 
id  phylophore  as  I  have  often  observed,  and  until  some  better 
can  be  assigned  for  it,  must  be  considered  as  organic, 
szistence  of  a  palm  having  its  fronds  arranged  in  one  plane f  would 
r  be  sufficient  to  upset  Meneghini's  theory  of  the  helix  and  spiral. 
»iral  direction  of  the  fibro-vascular  bundles  is  an  important  one, 

^on  Martial  believed  this  to  be  the  case,  as  will  be  seen  in  the  Comptes 
de  1* Aoud.,  ISlfi,  Vol.  I,  p.  1038. 

It  Pari  and  the  moath  of  the  Amazon  a  distichous  palm  Is  very  com- 
t  if  popularly  known  as  the  bacc^a,  and  Is  tne  (Enoearpua  baceaba 
ins.    Urania  9pecio»a  and  U.  amazonica  are  other  distichous  monocot- 

* 
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both  in  couDecUoD  with  the  Bttuctnre  of  the  plant,  and  io  itsinfluen 

uiHiu  the  plant's  general  appearance.*  It  vnries  greatly  in  dllTerenl  spMli 

and  may  be  almost  wanting.    In  trying  to  split  palm  Hteins,  Uiok 

wUich  the  spiral  direction  fa  less  marked,  split  more  readily  Uiaji  LhoM 

which  it  is  more  decided.  It  is  not  very  marked  in  Maurilia  carand, 

and  Jriartea.  while  in  Maximiliana  and  Manirana  it  is  a  Tery  prouJIies 

feature. 

It  Is  not  In  the  trunk  alone  thut  spiral  direction  is  to  be  seen,  tial  it 
more  or  less  obserrable  in  the  fronds  and  spathes.    The  trunk  may  bav 
a.  very  decided  spiral  direction  in  its  flbro-vascirlar  bundles,  wliicli  may  t 
wanting  in  tbe  fronds,  and  vice  versa.     Raphia  Urdigtra  *vulg.  Jupal$_ 
for  example,  baa  a  marked  spiral  direction  of  lis  bundles  in  ihe  trnn^* 
while  the  peliolcs  of  the  fronds  split  with  almost  perfect  eveDneas.    Spin^ 
direction  in  apathes  Is  well  shown  In  the  apaxhe  of  Maniearia  »aer.ifer~^ 
(vuig.  Vbut$v),  which  resembles  coarse  cloth  somewhat. 

In  the  petioles  and  midribs  of  some  palms,  modlGcations  ol  aplml  dinc^ 
tlon  give  rise  to  peculiar  and  characteristic  forma  of  midribs,  resulting  im- 
changes  of  the  leaf  planes  from  a  horlKontal  to  a  vertical  position,  wbtcff^ 
aie  characteristic  of  the  species  In  which  Ibey  occur. 

It  has  been  noticed  by  tiiose  who  have  studied  and  observed  palnu  icS 
their  native  forests,  that,  after  a  certain  amount  of  experience  in  familiail  J 
zing  one's  self  with  the  general  appearace  of  them,  tbe  common  palmacajC3 
be  distinguished  at  almost  any  distance  at  which  they  are  TUilile,  if  onl^ 
the  fronds  can  be  seen.  In  those  having  pinnate  fronds  this  is  very  largely 
due  to  the  effects  produced  by  changes  in  the  leaf  planes,  which  are  thi 
result  of  changes  in  the  shapes  at  the  midribs,  which,  in  tbeir 
the  result  of  the  direction  of  tbe  flbro-vascular  bundles.  In  the 
iana  Tegia  Mart,  (vulg,  TnajA)  and  Atlalea  rtttUa  (vulg,  Uriuurp)  of  the-^  -■ 
Amazon  region,  and  in  Aeurp,^  of  tbe  upper  Paraguay,  the  bundles  in  iliea--^' 
midrib  are  turned  to  one  side  as  shown  in  figure  X,  page  477. 

In  No.  1  is  shown  a  section  across  a  midrib  not  far  from  tlie  Imnk,     -^* 

where  it  has  the  usual  shape  of  a  midrib.    In  No.  2,  a  section  further  OW- ' 

ward,  tbe  bundles  of  the  side  CB  (1)  have  moved  up  and  gone  to  formui  ■* 
extension  of  AB,  while  a  corresponding  number  fi'om  the  side  AC  bave 
taken  their  places  on  CB.  Tlie  result  is  a  figure  liiie  No.  Z.  No.  3  rep- 
resents a  section  still  further  out.  and  No.  i  is  one  near  the  tip,  this  direc- 
tion to  one  side  bein;  more  marked  tbe  nearer  we  approach  the  end  of  tbe 
frond.    The  midrib  assuming  these  forms,  it  Is  impossible  for  the  frond  to  J 

maintain  lis  horizontal  position,  whereupon  It  changes  Its  leaf  plane  from  I 

a  horizontal  to  a  vertical  position,  and  droops  over  on  its  edge.     It  might  I 

be  supposed  that  this  twisting  of  the  frond  Is  due  to  some  arrangemest  of  ' 

'aRelB  with  reference  to   Ihe  light,   but  in   tbe  Marimilittna  rtgi» 
(/naja)  the  lips  of  the  fronds  are- completely  inverted  In  a  great 

tiludled  the  relation  of  11 
Vie  phylotaxls,  but  I  suggest  tbsl  tbe  l> 
fBotanlcal  nama  not  known. 
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cases,  if  not  always,  so  tbat  what  was  originally  the  lower  side  of  the 
frond  is  turned  upwards. 

In  a  number  of  transections  of  a  larse,  living  and  nearly  grown  palm 
stem,  in  those  made  near  the  base,  it  is  found  that  the  fibro- vascular  bun- 
dles are  all  black,  if  black  be  the  characteristic  color  of  the  mature  bun- 
dles,* except  a  few  in  the  centre.  A  section  made  anywhere  below  a  cer- 
tain distance  from  the  fronds  would  show  the  same  general  character  as 
regards  hardness  and  color.  But  on  coming  near  the  growing  part  the 
sections  appear  less  and  less  colored,  and  above  the  fully-matured  fronds 
they  are  all  found  to  be  colorless.  Dissecting  out  these  bundles  in  the 
phylophore  we  find  that  those  already  colored,  or  nearly  so,  connect  with 
the  lower  or  more  mature  fronds,  while  those  connecting  with  the  younger 
Anonds  are,  for  the  most  part,  colorless  ;  and,  when  showing  any  color  at 
all,  it  is  only  at  the  lower  extremity  of  the  division.  We  find,  then,  that 
there  are  uncolored  bundles  near  the  base  of  the  trunk  at  the  centre,  and 
also  all  through  the  section  near  the  top.  I  therefore  place  these  facts 
against  the  theory  of  Mirbel,  that  the  color  of  the  bundles  is  due  to  age 
alone,t  and  also  against  that  of  Yon  Mohl,  which  i»  that  color  is  due  to 
position  alone.  In  regard  to  this  coloring,  the  element  of  age  is  a  neces- 
sary one  when  the  division  is  considered  longitudinally,  for  in  this  case 
the  bundle  is  colpred  for  a  short  distance  at  the  upper  end  where  it  passes 
in  to  the  centre,  then  follows  a  part  in  which  it  is  comparatively  uncol- 
ored, while  the  remainder,  and  larger  part,  is  colored.  But  in  considering 
a  transection  of  a  trunk  with  reference  to  the  coloring  of  the  bundles,. 
position  is  the  necessary  element.  This  is  because  the  lower  extremities 
of  the  divisions  begin  to  color  and  harden  before  any  other  [Mirts,  and,  as 
has  already  been  explained,  these  lower  extremities  lie  next  the  surface  of 
the  stem.^ 

Thee  omplete  hardening  and  coloring  of  the  fibro-vascular  bundle  divis- 
ions does  not  take  place  until  the  frond  or  spadix,  with  which  they  are  con~ 
oected  at  their  upper  extremities,  have  fallen  or  died.  As  has  already  been 
mentioned,  the  bundle  divisions  begin  to  harden  and  color  at  their  lower 
extremities  before  the  Irond  or  spadix  dies,  but  not  before  it  is  unfolded 
and  active.  At  the  fall  or  death g  of  the  frond  the  hardening  and  color- 
ing are  complete,  and  this  marks  the  limit  of  growth  of  the  division  bun-^ 
dies  originally  connected  with  it.    As  far  as  these  hard,  colored  bundles. 

•  Some  palms  have  the  mature  flbro-vascular  bundles  of  a  waxy  color,  such, 
as  Oreodoxa,  JEuterpeand  Oeonoma:  others  have  them  or  a  deep,  reddish-black, 
like  Mauritia;  while  the  majority  of  them  are  black.  Examples:  Acroeomia,. 
GuUieUnOf  Atiroearjfuni,  Badris,  etc.,  etc. 

t  Bay  Hoelety,  1819.  p.  82. 

X  The  edible  part  of  the  '*  palmlto''  of  Bnisll  and  of  the  **  cabbage  palm*'  of  the 
West  Indies,  Is  the  loDg  phylophore  In  which  all  the  flbro- vascular  bundles  are 
■oft  and  colorless. 

1 1  mention  the  tailing  or  death  of  the  fTond  because  In  some  palms  the  nronds 
Sail  mm  soon  as  they  die,  while  In  others  they  cllDg  to  the  trunk  for  a  long  time 
alter  death.    Ex. :  Aeroeomia  iatiotpatha. 
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are  concerned,  the  growth  of  the  whole  stem  is  at  an  end.  In  fact,  how- 
ever, the  stem  does  continue  to  grow  to  a  certain  distance  below  the  phjk>- 
phore,  but  this  growth  is  lateral  and  not  longitudinal.  A  palm  trunk* 
may  grow  laterally  as  long  as  the  fibro-vascular  bundle  diyiaions  of  the 
given  part  are  in  connection  with  active  frondi.*  It  Is  plain,  then,  that 
there  can  be  no  longitudinal  growth  below  the  lowest  active  fronds.  But 
in  regard  to  lateral  growth,  there  is  no  practical  line  of  demarkation  be- 
tween the  full-grown  and  growing  parts  of  a  trunk,  because  fbll-grown 
and  growing  parts  overlap  each  other.  Theoretically  the  growth  ha^ 
ceased  below  the  lower  extremity  of  the  bundle  divisions  connected  with 
the  lowest  active  fronds.  Practically  it  varies  much  with  the  species,  age, 
vitality  and  circumstances  of  the  individual. 

Being  impossible  below  the  fVonds,  longitudinal  growth  is  necessarilf 
confined  to  the  phylophore  or  part  above  the  lowest  active  frond.  We 
may  therefore  naturally  expect  to  find  palms  that  have  long  phylophores 
attaining  considerable  heights,  and  having  the  intemodes  long.  In  almost 
all  young  palms,  whatever  the  species,  we  find  the  phylophore  very  much 
longer  than  in  Aill  grown  ones  of  the  same  kind,  and  the  intemodef 
longer  in  the  same  proportion.  The  young  Maurilia  JUxuota  baa  its  active 
fronds  covering  it  down  the  trunk  four  or  five  times  as  far  as  an  old  indi- 
vidual of  the  same  species,  and  the  same  is  true  of  all  the.palms  I  can  now 
call  to  mind.  But  this  long  phylophore  gradually  shortens  with  age,  while 
the  intemodes  shorten  in  the  same  proportion, and  the  fronds  have  a  more 
decided  drooping.  In  genus  Desmoneui  the  trunk  is  covered  with  active 
fronds  for  a  large  part  of  its  whole  length,  or,  in  other  words,  it  is  nearty 
all  phylophore,  and,  as  might  be  expected,  we  find  it  attaining  enormous 
lengtlis.f  with  a  very  slender  stem  and  long  intemodes,  in  comparison  to  its 
size.  The  length  of  the  phylophore  in  this  genus,  as  compared  to  its  size, 
has  caused  it  to  assume  the  habit  of  a  clambering  or  climbing  palm.  It 
reaches  so  great  a  lengtli  before  any  of  its  fronds  cease  to  be  active,  that 
is,  before  :iny  of  its  fibro- vascular  bundles  harden,  that  it  is  incapable  oi 
sustaining  its  own  weight.  If  an  Asiai  (Euterpe  oUracea)  palm  retained 
its  fronds  active  to  the  same  length  proportionally  that  DeemoncuM  does,  it 
would  grow  to  be  about  a  hundred  feet  long  before  its  fibre  vascular 
bundles  hardened  near  the  base,  and  the  result  would  be  that  it  would 
fall  over  and  become  a  clambering  palm.  The  slender  trunk  alone  ot 
Desmoneus  is  not  sufligiont  to  account  for  Its  habit,  for  it  falls  over 
while  it  is  still  a  mere  shoot,  not  more  than  three  or  four  feet  in  length. 
Then  too  there  are  many  palms  even  more  slender  than  Desmoneus,  palm$ 

*  .^uchH  (Text-Hook,  p..V»2<,  says  that  *'  each  portion  of  the  stem,  when  onc« 
formed,  inalntiiins  the  ihicknes8  which  It  had  already  attained  wlihln  the  buJ 
near  tlu;  aprx  of  the  Ktoin."  There  may  be  some  palms  of  which  this  Is  nearly 
true,  but  It  Is  far  from  bclnir  true  In  all  catios,  while  it  leaves  the  swelltnfof 
splndltvsiuiped  trunks  lui  badly  accounted  for  as  do  the  explaniuioos  of  M. 
Mlrbel. 

tl  have  seen  this  palm  over  thirty  metres  long  with  a  stem  but  little  moK 
than  one  centimetre  in  diameter. 
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whose  trunks  are  not  larger  than  an  ordinary  lead  pencil,  bnt  whidi, 
having  the  phylophore  comparatively  short,  have  the  flbro- vascular  bun- 
dles hardened  early,  and  are  consequently  perfectly  upright  in  habit. 

I  have  not  seen  the  Asiatic  genus  C€Uimu»  growing,  nor  have  I  been 
able  to  see  any  careful  description  of  it,  but  Judging  IVom  its  slender  stem 
and  long  internodes,  I  venture  to  guess  that  it  has.  a  very  long  phylo- 
phore, and  to  suggest  that  its  great  length  and  claoibering  habit  is  to  be 
explained  in  this  same  manner. 

Speaking  of  palms  in  general,  in  the  same  individual,  the  length  of  the 
internodes  has  much  to  do  with  giving  it  character  as  seen  in  its  general 
appearance.  As  the  length  of  the  internodes,  the  age  and  vigor  of  the 
plant,  and  the  drooping  of  the  fronds  are  all  intimately  related,  I  will  speak 
of  these  subjects  in  the  same  connection. 

The  drooping  of  fronds  which  is  so  much  more  marked  in  old  palms 
than  in  young  ones,  in  feeble  than  in  vigorous  ones  of  the  same  species,  is 
caused  : 

First.  By  a  decrease  of  the  strength  and  vigor  of  the  fibro-vascalsr 
bundles  of  the  midrib.  This  variation  in  the  strength  of  the  midrib  effects 
the  drooping  of  the  frond  throughout  its  whole  length. 

Second.  By  the  decrease  of  the  vital  powers  of  the  whole  plant,  fhMn 
which  it  results  that  the  angle  made  by  the  outcurving  bandies  with  the 
axis  of  the  stem  is  larger  than  in  the  case  of  more  vigorous  growth.* 

This  eflfect  can  be  seen  by  diagram,  figure  XI,  in  which  C  is  the 
point  of  the  phylophore  where  a  frond  is  originated.  In  a  case  of  feeble 
growth,  the  frond  would  stand  out  at  B,  making  a  large  angle  with  the 
axis  of  the  stem,  while  in  case  of  vigorous  growth,  it  would  stand  out  at 
A,  making  a  comparatively  small  angle  with  the  axis.  The  result  of  dif- 
ference in  growtli  is  very  distinctly  seen  by  comparing  the  young  plants 
with  old  ones  of  the  same  species  grown  on  the  same  soil.  In  the  young 
ones  the  internodes  arc  invariablyf  longer,  and  Just  as  invariably  the  fronds 
are  more  erect.  The  fronds  being  continuations  of  the  bundles,  the  angle 
made  by  the  bundles  with  the  side  of  the  stem  is  continued  into  the  fronds 
under  slight  modidcaMons.  The  effect  of  this  angle  \i\yon  the  fronds  is  also 
noticeable  in  the  phylophore.  for  the  angle  at  which  the  bundles  cross  the 
periphery  being  smaller  in  the  cone-shaped  apex,  the  fronds  have  a  more 
nearly  erect  position.    In  Hgure  XII,  the  upper  fronds  make  a  smaller 

*  Hence  the  anele  or  drooping  in  frouds,  taken  alone,  is  not  always  a  specific 
cliaractcrl8tic,  as  stated  by  Wallace  In  his  **  Palms  or  the  Amazon,*'  p.  5^ 

t  Poouliar  circumstances  may  change  this,  as  I  once  saw  well  illusirated  In  the 
case  of  a  Mauritia  fleruosa  near  Pant.  The  whole  trunk  was  about  thirty  metres 
high,  and  about  six  metres  below  the  flronds,  the  old  scars  were  very  close 
together,  and  the  trunk  had  every  tippearanco  of  having  completed  Its  icrowth 
at  that  point.  Above  this,  however,  the  trunk  appeared  to  have  renewed  its 
youth,  and  the  internodes  were  long  and  smooth  like  those  of  a  vlg^orous  palm. 
In  seeking  the  possible  explanation  of  this  new  growth,  I  found  that  the  place 
where  the  palm  stood  hml,  a  great  many  years  before,  been  a  forest,  and  that  it 
had  originally  stood  in  the  edge  of  a  stagnant  pool  which  had  been  drained. 
Whether  these  were  the  causes  of  the  renewed  vitality  there  were  no  means  of 
ascertaining,  but  the  evidence  of  that  vitality  was  nnqueetionable. 
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angle  with  the  surface  of  the  apex,  and  are  more  nearly  erect  But  whet, 
in  the  course  of  time,  the  fronds  which  are  now  the  highest,  come  to  be 
the  lowest,  the  angle  they  make  with  the  periphery  will  have  been  mock 
increased  by  the  lateral  growth  of  the  trunk,  which  will  bring  the  fhNidi 
out  at  shorter  radii,  and  the  result  will  be  a  more  decided  drooping  of  the 
lower  fnmds.  In  this  arrangement  upon  the  growing  part  is  a  pioririoB 
for  the  weakness  of  the  young  fronds,  which  could  not  snitaln  thdr  owi 
weight  if  the  angle  made  with  the  trunk  were  a  larger  one.  I  have  already 
explained  that  the  shorter  radius  at  the  surface,  as  seen  in  the  lower  firoiidit 
is  due  to  the  lateral  growth  being  greater  than  the  longitadinal,  and,  of 
course,  takes  place  as  the  fronds  come  to  be  the  lowest  in  the  crown. 

I  have  also  stated  that  in  palms  having  perfectly  cylindrical  stems,  the 
fibro- vascular  bundles  average  the  same  size  from  the  base  to  the  opper 
end  of  the  f\ill  grown  part.    They  vary  however  in  each  division,  reach- 
ing their  greatest  development  within  the  trunk  just  where  they  curre 
outwards  to  connect  with  the  external  growth,  and  beyond  this  to  a  dis- 
tance in  the  pe^ole  varying  with  the  length  And  weight  of  the  normil 
frond.    The  variation  in  size  appears  to  be  due  to  the  purpose  which  the 
bundle  serves  at  the  given  part.    In  those  palms  which  have  long  and 
heavy  fronds,  the  bundles  are  greatly  developed  near  the  base,  and  is 
addition,  they  assume  structural  forms  capable  of  adding  to  their  strength 
in  the  manner  needed  by  the  tree,  while  in  those  having  short  and  llgbt 
fronds  there  is  comparatively  little  development  of  the  bundles  at  the  haeei 
of  the  petioles.*    The  frond  of  Raphia  iadigera  (Jupatf)  is  noted  for  iti 
great  length  and  weight.f    In  this  palm  the  flbro- vascular  bundles  are 
cylindrical,  or  reach  their  greatest  lateral  development  just  at  the  juoc- 
turc  of  the  fn)nd  with  the  stem,  and  are  flattened  laterally  in  the  base  of  the 
petiole,  the  upper  edfje  being  the  thicker.  This  shai)e  gives  them  about  three 
times  the  strength  they  would  have  iu  the  ordinary  cylindrical  shape,  for 
supporting  a  weight  applied  as  it  is  in  this  part  of  the  petiole.     There  ii 
Htiother  striictunil  peculiarity  about  these  bundles  in  Raphia  tadigera, 
which  I  have  not  sufficiently  investigated.     When  a  frond  dies  it  hreiks 
of!  just  beyond  the  enlarged  part  of  these  bundles,  and  in  time  the  broken 
petiole  that  remains  fast  to  the  trunk  decays,  leaving  the  larger  fibre- ti»- 
cular  bundles  exposed.    In    this  condition,   one  might  expect  to  find 
them  bent  downwards  by  the  strain  of  great  weight  sustained  by  them 
from  the  beginning  until  they  became  rigid.     But  so  far  are  they  from 
being  warped  downwards,  they  ar     not  even  straight,  but  bend  btclL 

♦  JupcUp,  pntayd,  mummuril,  nrunnrp  and  imuasjtA  all  have  large  ftronds,  »nd 
proportionately  lar^o  flbro- vascular  bundles  In  the  bases  of  the  petioles.  i4*wi» 
the  maraJAn,  the  pariuhns  and  muccOds  have  small  fronds,  and  small  bundles  ^^ 
the  bases  of  their  petioles. 


»• 


t  I  have  measured  fronds  of  this  palm  that  were  fifteen  metres  long.  Wslls^ 
says  he  has  seen  them  llfiy  feet  lonj;.     V.  Wallace's  '*  Palms  of  the  Amaioa, 
p.  4:t. 
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in  exactly  the  opposite  direction  to  that  given  them  bj  the  drooping  of 
the  fh>nd.* 

Oaudichand  maintained  that  the  fibro-yescular  bundles  of  the  palm- 
tmnlc  ran  down  into  the  roots.  My  own  observations  agree  with  those  of 
Von  Mohl,  that  there  is  no  such  direct  connection  between  the  bundles  of 
the  item  and  those  of  the  roots.  Anyone  acquainted  with  the  habits  of 
■iicli  a  palm  as  Iriartea  exfnrliua  could  never  have  conceived  a  theory  so 
out  of  keeping  with  the  facts  of  the  case.  This  palm  puts  out  new  roots 
<^ntinua1]y,  as  do  almost  all  palms,  and  always  above  the  older  ones.  If 
the  bundles  of  the  trunk  ran  directly  into  the  roots,  the  same  roots  would 
have  to  serve  the  tree  through  its  whole  lifetime,  for  the  number  of  bun- 
dles in  the  trunk  does  not  increase.  To  be  sure,  Gaudichaud  maintained 
that  the  bundles  descended  fh)m  the  fronds  to  the  roots,  and  granting  his 
premises  there  might  have  appeared  to  be  some  reason  in  this  conclusion. 
But  the  supposition  that  the  bundles  ran  downwards  necessitates,  as  a 
<^n8equenoe,  a  base  much  larger  than  the  upper  part  of  the  trunk,  as  well 
as  a  continually  increasing  one,  or  else  very  small  bundles  at  the 'base. 
None  of  these  things  are  found  to  be  so,  but  it  is  found  that  the  bundles  of 
the  trunk  do  not  run  into  the  roots. 

Von  Mohl  considers  the  spines  on  the  atrial  roots  of  Iriartea  exorrhiza 
to  be  aborted  rootlets,  and  directly  connected  with  the  fibro-vascular 
bundles  of  the  roots.  I  also  found  them  to  be  aborted  rootlets,  but  they 
are  as  independent  of  direct  connection  with  the  bundles  of  the  roots 
proper,  as  are  the  roots  themselves  of  the  bundles  of  the  trunk. 

In  conclusion  I  find  :  (1)  that  all  fronds  and  spadices  originate  at  the 
centre  of  the  phylophore  ;  (2)  that  the  flbro-vascular  bundle  division  con- 
tinues to  grow  until  its  frond  reaches  maturity  ;  (8)  that  the  growth  of  a 
palm  trunk  continues  as  long  as  the  bundle  divisions  of  the  part  are  in 
active  connection  with  living  fronds,  and  no  longer ;  and  (4)  that  the 
growth  of  palms  is  therefore  an  internal  growth,  and  the  term  endogen  is 
not  a  misnomer  as  far  as  palms  are  concerned. 

From  another  point  of  view  I  find,  that  the  outward  appearance  of  a 
palm,  the  form  of  its  trunk,  the  plume-like  drooping  of  its  fronds,  the 
motion  given  them  by  the  wind,  the  breaking  and  twirling  of  its  leaflets, 

^       ^d  its  general  picturesque  beauty  are  only  the  outward  manifestations 

^      of  the  laws  of  its  internal  growth  and  structure. 

*  -^.nother  interesting  point  In  re«:ard  to  tho  bundleR  In  the  (Vonds  Is  the  dlrec- 

"^"K^  In  which  they  fince.    (For  want  of  a  better  deflnition  I  have  spoken  of  the 

1^^  of  the  handle  connecting  with  the  parenchymoas  system  as  the  face.)    I 

j^  ^'^' «  not  made  a  sufflclent  number  of  observations  to  enable  me  to  speak  au- 

^•^"■^Itatlvely  upon  the  subject,  but  In  the  few  Instances  In  which  I  observed 

^^^    fuelngof  the  bundles,  they  tended  to  face  the  centre  In  the  petiole  and 

^^^^  rib  Jnst  as  they  did  In  the  trunk.    In  order  to  assume  this  position  the 

^^^dles  In  the  lower  fide  of  a  ft'ond  retain  the  position  they  have  on  leaving 

*r^  trank.  while  the  npper  ones  twist  one  way  or  another  In  what  seems  nn  en- 

^^^>>ror  to  torn  over  and  face  the  centre  of  the  new  stem— that  Is,  of  the  petiole. 
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Note  : — ^The  preceding  discussion  is  based  upon  direct  penontl  obMB^ 
vation  and  study  of  a  large  number  of  specimens  of  the  following  i 
together  with  others,  the  botanical  names  of  which  I  do  not  at 
know : 

Acrocomia,  Desmoncus, 

Attalea,  Euterpe,  Mazimi'JiBB 

Astrocaryum,  Geonoma,  .  (Enooaipn^ 

Bactris,  Quilieima.  Oreodon* 

Copernicia,  Hyospathe,  Raphia. 

Cocos,  Iriartea, 

THE  LITERATURE  OP  THE  SUBJECT. 

Desfontaines  : 

1783-6. — Fragment  d'un  voyage  dans  les  R^noesde  Tunis  et  d'Al^c 
fait  de  1783  a  1786,  p.  290. 

1708.— M^moire  de  Tlnstitut  Nacional,  Vol.  I.,  1798,  pp.  478-508. 

Daubenton : 
1790.— M^moires  de  V Academic  des  Sciences,  1790,  p.  6656-75. 

Hugo  Von  Hohl: 

1824.—"  De  Structura  Palmarum  "  contained  hi  Von  Martius'  **Qnam 
et  Species  Palmarum." 

1845. — Same,  published  in  "  Vermischte  Schriften  botanischen  Inhaltib'^ 

Tiibingen,  1845. 

18-15. — "Gelehrte  Anzeigo  "  of  the  Royal  Academy  of  ScienoeioC 
Bavaria,  1845. 

1845. — Comptes  Rendus  de  TAcademie  des  Sciences,  Vol.  I.,  forlM5, 
p.  1038. 

1849.— Reports  and  Papers  on  Botany.  Ray  Society.  1849.  (Thi*i» 
an  English  translation  of  the  article  in  "Vermischte  Schriften" 
containing  Von  Mohl's  reply  to  Mirbel.) 

1855.— Bot.  Zeitung.  p.  873,  1855. 

Giuseppe  Mexeghini  : 

1836.— "Recherche  suUa  Strutlura  del  caule  nelle  Pianle  Monocotfl^ 
doni."  Padova,  1836,  Poligrafo  IV..  pp.  15-19. 

1843. — Considerazioni  sulla  questione  attualmente  agitata  all*  academii 
de  Fnincia  fra  Mirbel  c  Gauilichaud  intorno  alia  strutturi  dd 
tronco  delle  Mouocotole<loni  (in  Miscellanee  di  Chemica,  Fiats 
e  Sioria  Naturale,  1843). 

1S43.— Same,  Pisa.  Miscell.  Med.  Chir..  1843  (pte.  2).  pp.  197-207. 

115^43.— Giornale  Encyclop.  Italiana,  Vol.  I.,  p.  17.     Written  1848. 


sJ  ^ 


iBTIBOUDOIS  : 

^40.— blades  sur  TAnatomie  et  le  Physiologie  des  V^g^taux,  1840. 

C3XB: 

). — ^Ueber  den  Bau  und  das  Wachsthum  des  Dicotyledonstammes, 
184,  p.  85. 

'.  B.  MlBBEL  : 

L — Comptes  Rendus  de  TAcad^mie  des  Sciences.    Vol.  I.,  1848,  p. 
1218. 

>'44.— Comptes  Rendas,  Vol.  II.,  1844,  p.  689. 

..^i^.  "SLBS  Gaudichaud  : 

^  ^3&^^3.— Comptes  Rendus  de  T Academic  des  ScL.  1843,  Vol.  I.,  p.  1235. 

I.— Comptes  Rendus,  1845,  Vol.  I.,  pp.  1375,  1436,  1677. 

Rendus,  1844,  Vol.  I.,  pp.  507,  890. 

L— Comptes  Rendus,  1845,  VoL  II.,  pp.  99,  201,  261. 

-  P.  Von  Martius  : 

i5.— Comptes  Rendus,  1845,  Vol.  I.,  p.  1038. 


. — ^M^molres  de  la  Soc.  Imp.  de  Bci.  Nat.  de  Cherbourg,  Vol.  XI., 
1866. 

xahd: 

7. — ^Recherches  sur  I'Anatomie  compar^e  ct  le  Developpemcnt  des 
Tissus  de  la  Tige  dans  les  Monocotylidones.  Ann.  Sci.  Nat. 
Ser.  6,  VI.,  176,  1877 


. — Beitr&gu  zur  Wissensch.  Bot.  Heft  I.  Das  Deckcn wachsthum 
des  Stammes  u.  die  Anordnung  der  Gef  asstragcr  bei  den  Sapen- 
dacien,  Munchen,  1864. 


^^56. — ^Lehrb.  der  Anat.  u.  Phys.  der  Gewachse,  pp.  216,  807,  354, 
1806. 


l-Bii.— Ann.  des  ScL  Nat.,  1844,  I.,  162. 


Qnmdziige,  n.»  189. 


\ 


484  m^x 

Stated  Meeting^  May  S^  188j^ 

Present,  9  members. 

President,  Mr.  Fraley,  in  the  Chair. 

New  members,  Mr.  Baker,  Dr.  Garrison,  and  Pro£  Janw, 
were  presented  to  the  presiding  officer,  and  took  their  seats. 
Acceptances  of  membership  were  read  from 

Prof.  E.  J.  James,  dated  Philadelphia,  April  22. 

Mr.  Wharton  Barker,  Wynoote,  Jenkintown  P.O.,  Apr.2S. 

Dr.  Joseph  F.  Garrison,  Camden,  N.  J.,  April  25. 

Mr.  Francis  Jordan,  Jr.,  Philadelphia,  April  25. 

Mr.  Jno.  R.  Baker,  Philadelphia,  April  25. 

Mr.  Rich.  L.  Ashhurst,  Philadelphia,  April  25. 

Prof.  Henry  S.  Frieze,  Ann  Arbor,  Mich.,  April  28. 

Mr.  Francis  Wharton  declined  membership  by  letter  dated 
Philadelphia,  April  29,  assigning  as  a  reason  his  inability  to 

attend  the  meetings. 

Change  of  addre.'^*?,  Geo.  L.  Vose,  Prof,  of  Civ.  Eng.,  in  the 
Mass.  Inst,  of  Technolo<rv,  Boston. 

A  circular  letter  to  attend  its  25th  anniversarv  on  the  11th 
of  May,  was  received  from  the  Offenbacher  Verein. 

Acknowledj^rinents  were  received  from  the  Roval  Bavarian 
Academy  of  Science  (two  copies  of  XVI,  i ;  and  of  110-118): 
nollaud  Society  of  Science  (XVI,  i ;  112, 113) ;  E.  H.  R.  Peters 
(114):  and  the  Smithsonian  Institution  (114). 

Envoy  letters  were  reeeivrd  from  the  Belgian  ilinistrv  ol 
tlie  Interior  and  the  Musee  Guimet. 

A  letter  was  received  from  Brentano  Bros.,  booksellers.  New 
York  eity.  appointed  agent  for  the  Bib.  Nat.  de  Paris,  desirins 
tht'  SiK'iety's  j^uhlieations  and  bill  for  the  same. 

A  letter  ot'  advisement  was  received  from  the  Roval  Institute 
of  lli.L^her  Studies  at   Florence. 

Donations  for  the  Lihrary  were  reix)rtetl  from  the  Depart- 
nient  oi  Mines,  at   Meibonrne;    Roval   Societv,    Xew   Sjuth 


Wales ;  Central  Bureau  of  Statistics,  and  Bibliothfeque  Royale, 
at  Stockholm ;  Accademia  dei  Lincei ;  Soci6t6  de  Geographic, 
Eevue  Politique,  and  M.  Paul  Chevallier,  at  Paris;  Victoria 
Institute,  Eoyal  Astronomical  Society,  Royal  Meteorological 
Society,  Mr.  William  Marriott,  and  Nature,  London ;  Royal 
Society  of  Edinburgh;  Boston  Society  of  Natural  History; 
Massachusetts  Historical  Society ;  S.  E.  Cassino  &  Co. ;  Library 
of  Harvard  University ;  American  Journal  of  Science ;  Me- 
teorological Observatory,  at  New  York ;  New  Jersey  Histori- 
cal Society ;  Franklin  Institute,  Hibernian  Society,  Commis- 
sioners for  the  erection  of  the  Public  Buildings,  Charles  A. 
Ashbumer,  and  Henry  Phillips,  Jr.,  of  Philadelphia ;  M.  H. 
Boy6,  of  Lehigh  county.  Pa. ;  the  Second  Geological  Survey 
of  Pennsylvania ;  Johns  Hopkins  University,  and  United 
States  National  Museum. 

Mr.  Phillips  made  a  communication  "  On  a  supposed  Runic 
inscription  near  Yarmouth,  N.  S.,"  and  exhibited  a  photograph 
of  a  squeeze  &om  it. 

Mr.  Ashbumer  exhibited  recently  printed  sheets  of  Cross- 
sections,  made  by  the  Geological  Survey,  in  Schuylkill  and 
liuzeme  counties,  and  explained  some  of  their  curious  exhibi- 
tions of  structure. 

Mr.  Fraley  reported  that  he  had  received  the  Michaux 
rentes  last  due  (April  1),  amounting  to  $133.39,  and  had  paid 
them  over  to  the  Treasurer. 

The  pending  resolution  on  change  of  Order  of  Business  was 
postponed  for  consideration  at  another  meeting. 

And  the  meeting  was  adjourned. 
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Stated  Meeting^  May  16,  1884" 

Present,  10  members. 

President,  Mr.  Fraley,  in  the  Chair. 

A  photograph  of  Prof.  H.  S.  Frieze,  of  Ann  Arbor,  Michi- 
gan, was  received  for  the  album. 

An  acceptance  of  membership  was  received  from  Mr.  Samuel 
Dickson,  dated  901  Clinton  street,  Philadelphia,  April  20. 

Letters  of  envoy  were  received  from  the  Batavian  Society  d 
Sciences,  through  the  Minister  of  the  Netherlands  and  the 
United  States  Department  of  State;  Fondation  Tyler;  Cen- 
tral Observatory  of  St.  Petersburg ;  Musfie  Guimet,  and  the 
United  States  Census  Bureau. 

Donations  to  the  Librarv  were  received  from  the  Batavian 
Society  of  Arts  and  Sciences;  the  Royal  Academy  of  Bel- 
gium ;  the  Accademia    dei  Lincei ;  the   Royal    Academy  of 
Arts  and  Sciences  in  Modena;  the  Geographical  Society  at 
Paris;  the  Geofi^raphical  Society  at  Bordeaux;  the  Meteoro- 
lo<.acal  C<Kincil  of  tlie  Royal  Society;   Dr.  Benjamin  Wan! 
Richardson,  and  London  Nature;  the  Toronto  Observatory: 
the  newlvortranized  Bostonian  Society  in  the  old  State  House: 
the  Museum  of  Comparative  Zoology;  Dr.  Samuel   Abbott 
Green;  the  American  Chemical  Society;  the  Meteorological 
Observatorv  in  New  York ;  the  American  Journal  of  Phar- 
macy  ;  the  iVnnsylvania  Magazine  of  History  and  Biography: 
Mr.  Richanl    Vaux,  Mr.    Henry  Phillips,  Jr.,    Dr.    Persifor 
Frazer;    the   American    Chemical    Journal;    the     American 
Journal  of  Mathematics:  the  United  States  Naval  Institute: 
ihe  United  States  Fish  Commission;  and  the  American  Mete- 
orolo<rical  Journal. 


r: 


The  death  of  Dr.  Samuel  D.  Gross,  at  Philadelphia,  May  6, 
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aged  78  (bom  July  8,  1805),  was  announced ;  and  Dr.  DaCosta 
was  appointed  to  prepare  an  obituary  notice  of  the  deceased. 

Prof.  Cope  described  the  rich  collections  of  vertebrate  fossil 
remains  in  the  Mus6o  Nacional  under  the  care  of  Dr.  Barcena, 
and  in  the  Museum  of  the  School  of  Mines  in  the  care  of  Prof. 
Ant.  Costino,  which  he  had  examined  during  a  recent  visit  to 
Mexico — Glyptodon,  Mastodon^  Elephas,  Equus,  Llama,  Bear, 
Dog  and  Deer,  and  the  several  genera  and  species  into  which 
they  seemed  divisible,  some  of  them  being  undescribed.  Im- 
portant geological  points  he  reserved  for  another  communica- 
tion. 

A  question  from  Mr.  Hale  elicited  the  opinion,  that  while 
no  certain  proof  that  man  was  coeval  with  either  mam- 
moth or  elephant  had  yet  been  obtained,  yet  that  facts  calcu- 
lated to  give  the  supposition  much  probability  multiplied. 
The  discovery  of  human  facial  bones  in  an  uplifted  silico-calca- 
reous  bed,  on  the  shore  of  Lake  Tescuco,  remained  incomplete 
until  the  beds  had  been  searched  for  other  fossils. 

New  nominations  Nos.  1028  to  1028  were  read. 

A  special  Committee  on  the  renovation  of  the  oil  paintings 
in  the  Hall,  consisting  of  the  Curators,  with  Mr.  Phillips  and 
Mr.  Rothermel,  was  appointed  and  requested  to  report  at  the 
next  meeting  in  June. 

A  resolution  respecting  the  entertainment  of  the  American 
Association  for  the  Advancement  of  Science,  by  Mr.  Fraley, 
was  called  up  and  passed. 

And  the  meeting  was  adjourned. 
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•lion  fit  TarmmM.  Nttvt  SmUh* 
PhiUipa,  Jr. 


I  tli«  glinrc  of  the  Bay  ot  Fuudy.  opposile  llie  town  of  Yarmouth, 

uid»  a  rock  weighing  about  four  hundred  pound?,  wlikh,  about  the  end 

e  last  centur/,  vrta  dlscorered  hy  a  man  naiued  Fletcher,     tt  hai 

n  well  known  for  nearly  t.a  liundred  yeara.  and  thfisa  who  dwell  In  liB 

Idnity  have  always  accepted  il  as  a  genuiae  retic  of  antiquity,  no  breath 

'  HUHpicioo  ever  having  fallen  upon  It.    Tho  glyphs  thereon  have  been 

arioua  times  rapi«d  and  sent  abroad  to  men  of  learning  who  have  mado 

■r.  ai  Ies>  attempts  al  deciphering  them,  more  thnn  one  snvant  seeing 

trae*^  of  Semitic  origin.     In  1875,  a  rubbing  procured  ft'om  the  stone  was 

pUcod  in  ny  hands  for  investigation.    Since  that  time  I.  have  carefully 

considered  ih«  circumstances  of  the  case,  and  have  become  uUlmaiely  sat- 

kfleil  of  its  bono-fidc  nature,  that  the  inacriptlon  was  neiiher  a  modern 

k  ftaud  nor  tlio  work  of  the  wayward  playfulness  of  the  leisure  hours  of  the 

Bipiirllvc  red  skin.     Having  become  Imbued  with  a  belief  that  no  deception 

intended,  or  practiced.  I  entered  U]>on  the  study  of  the  markings  with 

nd  loially  and  entirely  free  from  prejudice  ;  so  far  from  believing  that 

narription  was  a  relic  of  the  pre-Columbian  discovery  of  America,  I 

lover  given  any  credence  to  that  theory,     I  therefore  approached  the 

ret  entirely  unbiaeaed  in  my  opinion,  in  fact,  somewhat  prejudiced 

tftguinst  the  authonliclty  of  any  inscription  on  this  continent,  purporting  lo 

•manale  tram  the  hardy  and  intrepid  Norsemen. 

The  ditllciilty  of  Interpreting  these  markings  was  greatly  Increased  on 

it  nf  the  nature  of  the  material  on  which  the  rubbing  had  been  taken, 

kod  liio  &ci  tliai  in  the  Runic  alphabets  the  letters  frequently  have  many 

nrytng  values  and  forms.     But  like  as  in  a  kaleidoscope,  word  after  word 

^appeared  In  disjointed  forms,  and  each  wax  in  turn  rejected  until  at  last  an 

intclligibte  word  came  forth,  followed  by  another  and  another,  until  u  real 

tnttntJ!  with  a  meaning  stood  fbrtli  lo  my  astiinished  ga/e  :  Harhuiien 

mtn  rviru,  Ilnko's  sun  addressed  the  men. 

I'pon  examining  further,  t  found  tliat  in  the  expedition  t  of  Thorjlnn 
Karifitfne,  in  1007,  the  name  of  HaU  occurs  among  those  who  accom- 
innled  him.  I  confess  that  I  was  staggered  hy  the  remarliable  coincidence 
*nd  began  tu  waver,  and  the  finUhIng  tnuches  were  placed  to  my  unbelief 
wtipn  I  observed  the  ma[i,  and  saw  how  short  the  distance  was  from 
Iceland  to  Qreenlaud,  compared  with  the  stretch  of  water  IVom  Norway 
to  Iceland.  It  si^cmed  more  than  probable  that  the  fearless  mce  that  actu- 
■lly  did  croas  the  Ulier  expanse  of  ocean,  were  not  likely  to  Im  deterred 

■The  sqiWMD  of  the  Inwrlptiou  waa  made  tiy  Mr.  T.  B.  VWux,  Barrister  at 
I'W,  or  YannnDth,  IT.  B.,  a&il  pliotocraiibed  by  Mr.  E.  B.  Harden,  of  Fhlladel- 
ftUa. 

t  Ma  thlD  voyiMt*  "Ihoy  eame  too  pluoo  where  u  nnh  penetrated  tar  Into  Iha 
'■Miiilry.  Off  tl>r  mouth  or  It  wu  an  Iilaiid,  paHt  which  there  ran  nrong  our- 
'*ni«.«rhleb  wn«  bIm>  tli'  oust- fart livr  up  the  nrtli." — Anilq.  Amerlunnv.  n 
isit.  Hafnlio  iast. 


ClaypoIe.J  492  [Mayli, 

fVom  navigating  the  former.  As  to  the  reason  wh}'  such  a  memento 
should  be  left  of  the  visit,  of  course  no  deflnite  answer  can  be  given, 
but  it  is  a  fact  well  known  that  memorials  were  often  made  or  erected, 
engraved  or  placed  at  localities  where  events  had  taken  place,  and  the 
address  of  the  chieftain  to  the  men  ma^r  have  been  of  some  noteworthy 
matter,  perhaps  even  to  commemorate  the  fact  of  liaving  landed  at  th^ 
spot. 

In  conclusion,  I  would  saj,  that  the  circumstances  are  worthy  of  con- 
sideration, if  not  absolutely  convincing. 


On  the  Clinton  and  other  ShaUe,  dbc.,  composing  the  Fffth  Group  of  Bogen 
in  the  First  Survey  of  PBnnsyhania.    By  Prof  E,  IF.  Claypole, 

(Read  before  the  American  Philosophical  Society,  March  SI,  188^ ) 

This  group  has  been  the  field  for  considerable  discussion  in  regmrd  to 
the  proper  place  of  its  different  beds  when  compared  with  those  supposed 
to  be  of  similar  or  nearly  similar  age  in  New  York.  It  has  not  been  easv 
to  prove  where  one  formation  began  and  another  ended.  By  throwing  all 
those  shales  into  a  single  group  Prof.  Rogers  avoided  discussion  on  this 
point  and  No.  5  became  a  local  or  Penneylvanian  term.  The  group  hat 
the  merit  of  being  a  very  natural  one  regarded  fh>m  a  physical  standpoinL 
Bused  on  the  massive  Medina  sandstone,  and  capped  by  the  conspicuous 
Lewistown  limestone,  there  was  no  question  of  its  physical  limits  in  the 
State,  and  all  further  differentiation  was  postponed. 

But  with  the  advance  of  geology,  the  necessity  arises  for  closer  com- 
parison and  correlation.  It  is  not  enough  to  suppose  that  the  fifth  group 
of  Rogers  corresponds  with  the  New  York  beds  between  the  top  of  the 
Medina  sandstone,  and  the  Lewistown  or  Lower  Helderberg  limestone. 
More  exact  division  and  definition  are  desirable,  and  my  recent  work  in 
Perry  county  has  put  into  my  hands  the  means  of  examining  this  qaestion 
in  a  new  method — by  the  means  of  the  fossils.  Palaiontology  has  hithertti 
done  little  towards  its  solution,  and  by  paheontology  alone  in  many  cases 
can  the  true  so]utit>n  be  reached. 

In  the  present  paper  I  propose  to  examine  these  rocks  constituting  the 
fifth  group  of  Rogers,  and  to  set  forth  the  evidence  thus  fhr  attainable. 
buth  stratigraphical  and  pal:vontological,  for  the  places  assigned  to  them 
among  the  palaeozoic  rocks. 

The  Clinton  Group. 

Beginning  at  the  top  of  the  Medina  sandstone  regarding  the  age  ot 
which  there  has  been  no  question  I  will  cc^sidor  first  the  beds  lying  upon 
it  in  Perry  county.     These  are  shown  in  the  following  section  : 
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Section  of  the  Rocks  in  PHrry  County  correlated  toith  tlie  Clinton  Group  of 

New  York, 

Fossil  htematite  and  limestone 2  feet. 


Sandrock , 5 

Haematite 1 

Sandrock 5 

f  Shale,  green 160 

Iron  sandstone 2 

Fossil  ore 1 

Shale,  green 200 

Iron  sandstone 10 

Hard  fossil  block  ore 3 

Lower  green  shale 000 


Upper  green  shale 
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989 
3Iedina  sandstone. 

The  thickness  here  assigne^-,  to  the  different  beds  is  not  a  constant 
quantity,  and  the  diagram  does  not  represent  any  actual  section.  It  is, 
with  this  exception,  accurate  wherever  the  whole  series  crops  out  in  the 
county.  The  measurements  have  been  taken  or  estimated  where  it  was 
possible  to  obtain  them,  and  the  details  may  be  found  in  the  forthcoming 
report  on  Perry  county. 

Comparison  with  the  Clinton  Rocks  op  New  York. 

Ft,  New  York.  Ft.  nrry  Co.,  Pa. 

16.4  Limestone.  2  Limestone  and  haematite. 

5  Sandrock 
1  Haematite. 
Iron  Ore.  5  bandrock. 

24.0  Upper  green  sliale.  863  Upper    green    shale  and    fossil 

ore. 
16.2  Iron  ore  and  limestone.  13  Iron  sandstone  and  fossil  ore. 

23.0  Lower  green  shale.  600  Lower  green  shale. 

Thickness,  80  fl.  6  inches.  Thickness,  989  feet. 

Points  op  Dipference. 

Diversity  of  opinion  may  prevail  in  regard  to  the  identity  of  the  beds 
of  iron  ore  on  the  above  diagram,  but  this  is  of  little  moment.  They  are 
usually  discontinuous  and  probably  their  horizons  vary.  This  is  the  case 
even  within  the  limits  of  Perry  county  and  cannot  therefore  excite  sur- 
prise at  the  distance  of  several  hundred  miles. 

No  sandstone  is  shown  on  the  New  York  section  and  little  limestone  iu 
Pennsylvania,  but  the  sandstones  in  the  latter  are  thin,  only  10  and  20  feet 
thick  respectively,  and  the  same  is  true  of  the  limestones  of  New  York. 
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Beds  so  thin  are  not  likely  to  be  continuous  over  so  great  a  distance.  Such 
discrepancies  are  due  to  difference  of  conditions  during  deposition.  Tbef 
are  no  argument  against  correspondence. 

Points  of  Resemblance. 

It  is  impossible  to  avoid  noticing  the  close  correspondence,  in  general, 
between  the  two  sections  looked  at  as  wholes.  The  lower  parts  of  the  two 
sections  are  absolutely  identtcal  except  in  thickness.  And  In  Perry  ooonty 
the  lower  portion  includes  065  feet  out  of  the  989  which  represent  the 
total  mass.  In  New  York  it  includes  62  feet  2  inches  out  of  the  total  80 
feet  6  inches.  That  is,  practically,  the  column  presents  a  close  resem- 
blance in  the  two  sections  through  three-fourtlis  of  its  length  in  New 
York  and  through  forty-nine  fiftieths  of  its  length  in  Perry  Co.,  Pennsyl- 
vania.   Closer  correspondence  could  not  be  looked  for. 

This  reduction  of  its  mass  also  brings  the  group  in  Pennsylvania  into 
rather  closer  resemblance  in  thickness,  to  that  which  it  possesses  In  New 
York.  It  is  still  vastly  thicker,  but  this  is  the  usual  condition.  If  the 
whole  of  the  shales  of  the  fifth  group  be'  included  the  disproportion  Is 
enormous. 

The  resemblance  can  be  traced  even  into  more  minute  detail.  Prof. 
Hall  describes  the  Lower  yreen  shale  as  consisting  of  thin  smooth  laminc 
containing  lenticular  masses  of  limestone.  If  sandstone  be  substituted 
for  limestone,  these  words  exactly  describe  the  Lower  green  shale  of 
Perry  Co.  Of  the  Lou>er  limestone  he  says:  "This  mass  Is  composed  al- 
most entirely  of  thin  beds  of  impure  limestone  which  alternate  with  thin 
layers  of  green  shale.**  Again  the  change  of  the  word  will  adapt  the 
description  to  the  iron  sandstone  and  ore  of  Perry  Co.  Of  the  Upper 
green  shale  we  read  (p.  64)  :  **This  is  readily  distinguished  from  the 
Lower  green  shale  by  its  being  everywhere  fossiliferous ;"  a  statement 
also  true  of  the  two  shales  in  Pennsylvania.  The  Lower  has  yielded  me 
almost  nothing,  while  from  the  Upper  I  have  obtained  a  fair  collection. 

Stratigraphically,  therefore,  it  is  almost  impossible  to  expect  a  closer 
agreement  between  two  correlated  beds  than  that  which  we  actually  find 
here.  And  unless  contrary  evidence  be  found  elsewhere,  it  is  not  only  a 
reasonable,  but  an  inevitable  inference  that  these  beds  must  be  considered 
equivalents. 

L*AL.KONT()LO(lICAL    EVIDENCE. 

It  is  not  possible  at  present  to  give  in  full  the  evidence  furnished  by 
pahi'ontology  in  favor  of  the  classifioition  above  adopted.  The  suspension 
or  termination  of  the  work  of  the  survey  in  this  department  will  delay 
for  a  considerable  time  the  working  out  of  the  collection  I  have  made  and 
the  makinj^  of  a  larger  one.  So  far.  however,  as  I  have  been  able  In  the 
intervals  of  field  work  to  «tu<ly  this  material,  it  is  decisively  in  favor  of 
the  views  here  set  forth.  A  few  details  are  appended,  the  parts  of  the 
irroup  being  taken  in  order. 
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Ijovcer  Shale. 

Omitting  the  lower  shale,  in  consequence  of  the  scarcity  of  its  fossils  so 
far  obtained*  and  the  fact  that  there  is  no  question  of  its  affinity,  I  pass  on 
to  the  next  member  of  the  series  ascondin<;. 


•n' 


Iron  Sandstone  ami  Block  Ore. 

m 

The  Iron  sandstone  is  in  some  places  very  fossiliferous,  and,  aside  from 
the  fossils  which  relate  to  my  present  purpose,  has  yielded  me  some  which 
promise  to  be  of  considerable  interest  to  palaeontology.  Two  species, 
however,  bear  on  the  present  subject. 

Beyrichia  l^ita,  Vanuxem. 
Calymene  Clintoni,  Vanuxem. 

Both  are  distinctly  Clinton  species  described  from  tliat  group  in  New 
York. 

Upper  Green  Shale. 

^^  • 

The  three  species  already  recognized  from  this  bed  are 

Beyrichia  lata,  Vanuxem. 
Calymene  CUntoni,  Vanuxem. 
Claymene  NitrgareTu^is,  Hall. 

All  are  Clinton  species  in  New  York,  the  last  extending  its  range  into 
the  Niagara  group  also. 

Ore  Sandrock. 

This  rock  is  in  many  places  abundantly  fosslliferous.    Again  we  find 

Beyrichia  lata,  Vanuxem. 
Calymene  Clintoni,  Vanuxem. 

Sandvein  Ore  Bed. 

The  same  evidence  comes  from  this  horizon.     I  liave  recognized 

Beyrichia  lata.  Van. 
Calymene  Clintoni,  Van. 
Ormoceras  vertebratum^  Hall. 

Thus  we  find  the  results  of  a  study  of  the  fo-ssils  completely  in  harmony, 
BO  &r,  with  those  deduced  from  the  stratigraphy.  Clinton  fossils  range  up 
to  and  into  the  Sandvein  ore  bed. 

On  the  ether  hand  in  all  these  beds  I  have  not  yet  found  a  single  sp(*ci- 
men  belonging  to  any  other  horizon.  Negative  evidence  is  therefore  con- 
firmatory. We  have  consequently  palseontological  evidence,  at  present 
•canty,  it  is  true,  but  unmistakable,  of  the  persistence  ot  the  typical  Clinton 
Anna  of  Kew  York  up  to  and  through  the  Sandvein  ore  bed. 
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Limit  of  the  Cliktok  Fauna. 

At  this  borizoii  the  Clinton  fauna,  pure  and  alone,  altogether 
Above  the  Snndvein  ore  bed  (or  limestone  in  some  places)  comet  a 
of  green  shale  and  thin  hard  limestone  bands  about  150  feet  thick,  in  whidi 
fossils  are  scarce,  but  from  which  I  have  obtained  a  few  species.  iCmon^ 
these  the  only  ones  yet  reeognizcd  with  certainty  are  : 

Lingulti  oblonga.  Hall. 
Beyrichia  noUtia,  Hall. 

The  former  of  these  is  a  Clinton  species  in  New  York,  and  the  latter 
was  described  from  the  Lower  Hclderberg  rocks.  We  have  here,  there- 
fore, a  mingling  of  the  faunas  of  the  two  groups  indicating  passage  beds 
from  one  to  the  other.*  This  commingling  of  species  is  limited,  so  far  as  I 
have  yet  observed,  to  the  belt  of  green  shales  and  limestones  above  men- 
tioned. Immediately  over  it  lies  the  great  (Bloomsburg)  Red  Mhais^  wliicb 
is  almost  barren,  but  which  will  be  discussed  below.  Here  it  will  soffloe 
to  observe  that  no  Clinton  forms  have  been  found  in  it. 

Palseontology,  therefore,  fully  bears  out  the  division  above  adopted  for 
the  lower  part  of  this  great  mass  of  shales  and  sandstones,  which  have 
been  hitherto  thrown  together  into  that  Limbo  of  shale.  No.  5  of  Rogers. 
The  arrangement  deduced  from  tiic  above  train  of  reasoning  is  as  givea 
below  : 

Tnbic  of  the  CUntnn  (jrotit  as  projjose^l  for  Perry  cowity. 

Onondaga  group.  Red  shale. 

150  Passage  beds.  Green  shale  and  limestone. 

Sandvein  ore  bed. 
Ore  sandrock  and  haematite. 

989  Clinton  group ,  "^^^^^  ^reen  shale  and  fossil  ore. 

Iron  sandstone. 


11JJ9  I  Hard  fossil  block  ore. 

y  Lower  green  shale. 

These  beds  are  thus  correlated,  with  those  in  the  Report  of  the  First 
Survey  of  Prof.  Rogers  (Vol.  I,  p.  132),  of  which  they  are  here  considered 
equivalent. 

Onondaga.  Red  shale.  Surgent  red  shale. 

T)„^^ K,  1     '  Green  shale  and  lime-  )  ^„^„^„,  „....«•  „i.-.i« 

1  assuge  beds.  ^urgent  upper  shale. 

<      stone ' 

r  Ore  sandrock  and  ore.     Ore  sandstone. 

l-pper     gr<.<rn     8l«'lei  Lower  shale,  Upper  sUte. 
,      and  ore • 

Iron     sandstone     and  )  t „«^,i„»^..« 

Iron  sandstone. 

ore > 

^  Lower  green  shale  Lower  slate. 

•  Later  exaininatlou«  roiuler  probable  the  presence  of  neveral  other  Dlnwn 
forms  in  these  jfreen  shales  and  linu'stoites,  which  will  tflve  n  more  decidedly 
Clinton  aspect  to  the  fauna  without  in  Viilidatini;  tho  e<»neluslonii  here  reached. 


Clinton 
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The  Onondaga  Salt  Group,  or  Gypseous  Group  of  New  York,  in 

Perry  County,  Pa. 

Having  thus,  in  appearance,  satisfactorily  placed  the  lower  portion  of 
Hogers'  fifth  group  on  the  horizon  of  the  Clinton  of  New  York,  I  proceed 
to  consider  its  upper  portion. 

This,  in  the  district  under  consideration,  consists  of  a  vast  mass  of  shales 
with  almost  no  variation,  except  that  caused  by  a  few  thin  layers  of  sand- 
stone. These  shales  are  red  at  base,  but  graduate  upward  with  gray  beds, 
the  red  color  disappearing  as  we  ascend  through  the  series.  The  lower  or 
red  portion  is  about  700  feet  thick,  and  the  upper  or  gray  portion  about  150 
or  200  feet.  These  are  separated  by  about  700  feet  of  what  have  been 
called  the  variegated  shales,  consisting  of  alternate  beds  of  red,  green  and 
ashen-gray  color  with  a  few  interbedded  sandstones. 

It  would  be  of  course  natural  to  correlate  this  shale  with  the  limestone 
immediately  overlying  the  Clinton  in  New  York,  but  for  reasons,  which 
"Will  appear  presently,  I  have  preferred  to  make  it  the  equivalent  of  the 
Onondaga  group  of  New  York,  which  immediately  overlies  the  Niagara, 
and  thus  to  leave  the  latter  unrepresented  in  Perry  county. 

Stratigraphical  and  Lithological  Evidence. 

The  Onondaga  group  of  New  York  consists,  like  that  just  described,  of  a 
mass  of  variegated  shales,  and,  as  some  of  its  names  imply,  it  there  yields 
salt  and  gypsum.  Its  total  thickness,  given  by  Vanuxcm  in  the  Report  of 
the  Third  District,  is  about  700  feet,  and  it  is  divided  as  shown  below. 
The  section  in  Perry  county  is  given  in  another  column  for  comparison. 

New  York.  Perry  County,  Pa. 

Magnesian  rock  =  Limestone  with 

Stylolites. 
Gypseous  bed  (upper). 

Porous  (vermicular;  limerock.         J-Gray,  calcareous  marl. 
Gypseous  bed  (lower). 
Variegated  shale  (red  and  green).      Variegated    shale    (red 

and  green). 
Red  shale.  Red  shale. 

Thickness  700  (eet.  Thickness  1600  feet. 

Very  close  correspondence  exists  between  the  beds  at  the  two  places. 
At  hoth  they  consist,  at  base,  of  a  thick  mass  of  red  shale.  At  both, 
overlying  the  red  shale  is  another  mass  of  varying  color.  At  both,  these 
two  beds  form  the  bulk  of  the  group.  So  closely  do  the  two  sections  re- 
semble one  another,  that  the  description  given  of  these  lower  beds  in  New 
York  may  be  copied  and  applied  literally  to  those  in  Perry  county. 

Mr.  Vanuxem  says  (Report  on  Third  District  of  New  York,  p.  90)  of 
the  red  shale : 

"The  great  mass  is  of  a  blood  red  color,  fine-grained,  earthy  in  fracture, 
hreakhig  or  crumbling  into  irregular  fragments.'' 
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A-nd  ol  Lhe  variegalcil  sliale  he  mjn  (p.  97)  : 

"  It  consUls  af  sbales  and  CHlcareous  slate  of  a  liglit  grceu  and  (IM 
I  color,  inlPrmixiDg  and  alternating  with  llie  red  shale  at  its  Inwcr  i«ri. 

■'  Thua  we  liave  at  the  top  of  the  series,  green,  then  red  under  li.  gi*^ 
Ind,  bluish,  green  and  yellow,  this  lotWr  hy  exposure  to  the  air:  tl* 
W.  green  and  red  lajrem  with  a  little  white  and  greenish  HaDdetone,  be* 
Laeveral  repetitions  of  the  first  two,  and  finally  red  shale  ns  the  lowest  ■^ 
liblemoM." 


I  here  be  given  of  these  iwd  shale-t  as  ll* 


Ho  beiier  descriplioi 
[  occur  in  Perry  county. 

The  iliickneBS  of  the  seiwrate  beds  is  not  given  in  Vanuxem's  R*|»«> 
but  the  total  mass  varies  tram  700  to  1000  feet.     In  Perry  county  the  » "* 
lower  masses— -the  red  and  variegated  8liale<i — measure  t400  feel,  mak  ■-' 
the  whole  group,  w  usual,  much  thicker  in   Penn»ylvanta  than 
York. 

Again  (p.  1*7.).     "lu  several  localities  the  red  shale  shows  uutnerc** 

green  spots,  varying  from  one  inch  or  leas  to  several  inches  in  diamel^ 

"The  red  shale  presents  a  Ihickness  of  from  one  to  Dearly  000  feel,  y* 

nowhere  has  a  fossil  been  discovered  In  it,  or  a  pebble  or  uaytblng  &^ 

I  baneous,  excepting  a  few  thin  layers  of  sandstone." 

Siniilsr    green  spots  occur  In   the  red  shale  in   Perry  county    (ni 
Wagoner's  mill,  for  instance).    The  great  scarcity  of  fossils  is  also 
markablo,  thdugh  tiiese  are  not  totally  absent  in  Pennsylvania  as  will 
mentioned  farther  on. 
Advancing  one  step  more  let  us  compare  the  third  (livlslon 
\   couuty  with  the  similarly  situated  beds  in   New  York,     Here  again  w<^' 
r  And  the  description  of  Vanuiem  applicable  to  a   groat  extent.     He  aajr* 
T  (P-  99): 

"The  great  nuus  of  the  deposit  cousisis  of  rather  soft,  yellowish  or  dnX> 
and  brownish  colore<I  shale  and  slate,  both  argillaceous  and  calcareoas.*  * 
It  contains  "argillaceous  and  calcareous  slates,  and  more  com  pact  moseefti. 
which  are  hard."    So  in  Perry  county,  though  seldura exposed,  this  Is  Ih0 

But  one  very  imjiorlant  difference  in  Ibuso  gray  marls  at  the  twu  plai^B^ 

must  be  mentioned.     No  trace  exists  in  this  pari  of  Pennsylvania  of  tbo!)* 

concretions  of  gypsum   which  characterize  the  upper  part  of  tbi  OnuU' 

.  daga  in  New  York,  and  which,  together  with  its  brine  springs,  render  (i 

t  valuable  stratum  in  the  State.    These  gray  alialos  contain  lui 

r  valuable  mineral,  except  the  litne  which  enters  largely  into  their  composl- 

Such  deposits  as  the  gypsum  and  salt  tn  Now  York  rarely  ext«ad 

over  very  great  tracts  of  country.    Their  absence  in  Perry  county  b  not 

I   ftn  objection  aufflclent  to  invalidate  the  argument.     Indeed,  the  gypwuia 

It  present  over  all  the  Onondagan  outcrop  in  New  York.     I'rofaraor 

k-Hallsays  (Geol.  of  4lh  District,  p.  136).  "There  Is  a  considerable  space  In 

Q  part  of  Monroe  county  where  no  beds  of  gypsum  are  known." 
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[01«J 

<]j-psmu  uud  £:ilt,  like  irun  urn,  occur  ii^uallr  in  scattered  and  dUcon- 
Sinuous  beds. 

>'o  closer  oorrosporukuce  cnn  reason^kblj  be  luokiKl  Tor  than  tbat  which 
I  luvobcre  calnblislicd  between  the  OnondagiL  rocks  In  New  York  and 
ttk^te  [ii  Perry  cimniy,  whicb  I  liave  placed  in  correlation  with  them. 
C>«ily  tlio  iippcrmnst  slratuni,  called  the  Mngnesian  liinerock,  is  unrepre- 
^^■ilwl  in  the  PennBylviinian  section-  This  Is  of  inconsiderable  thickness, 
*Jt»«»siiriDg  only  twenty. four  feet. 


Pai. 


,   Evil 


~rke  gruMt  barrvncM  of  these  shales,  which  lins  been  already  alluded  to, 
r*  ■■*:Tiiiila  the  prnductinn  ol  very  dlrong  evidence  derived  from  their  fossils. 
*^«»Iy  »  single  si>eeieB  bearing  on  the  sabject  has  rewarded  a  considerable 
*^  louiiiit  i>f  search.  This  is  LeperdUvi  all'i,  Conrad,  which  has  been  found 
■xik  ibp  Rod  shalL-  in  a  few  places  abundantly,  near  Buffalo  Mill,  for  e.i- 
^*^:aple.  in  Savllle  township.  It  is  also  found  in  the  second  division — thi! 
^^^rlegated  sliale — in  Centre  townahlp,  and  becomea  exceedingly  abund- 
^  — •  bile  upper  part,  whole  slabs  being  completely  citvered  with  ila  casts. 
*-~*a  eao  gray  shales  aSord  Tew  opportunities  of  examination,  but  this  ape- 
'"'•j*  mas  up  into  and  through  the  masalre  limestones,  forming  In  this 
*^o«anty  the  lowest  division  of  the  Lower  Helderberg  rocks  or  Water  Llmo 
^^  New  York.  Above  this  horizon  I  have  not  found  it, 
Xd  regard  to  ihi«  species  Vanuxem  says  (l,c.  p.  9S)  : 
*  'At  one  place  only  I  succeeded  in  (lading  fossils  in  the  second  doposil 
^**»e  Varigutcd  ahalea),  ■  consisting  of  Cylherinie  '  (Leperditte)  about 
^^If  the  size  of  those  iu  the  group  above." 

tn  thi^  respect,  therefore,  the  correspondence  la  einct. 
^o  fossils  having  been  reported  from  the  Red  shale  in  New  York,  the 
of  Leptrditia  alta  in  those  of  Perry  county  is  not  without   inter. 
^'^t.  though  it  supplies  no  additional  means  of  Idontiflcalion. 

Xt  has  been  mentioned  that  Bcp-iehia  notnla  occurs  in  the  passage  bed 

*^l«w  the  Rod  shale.     It  may,  therefore,  be  looked  for  in  the  Onondaga 

™**->Up.  but  I  have  not  been  able  to  find  it.     lis  range,  al  present,  is/roni 

^*e  passage  shales  to  the  baaal  beds  of  the  Lower  rTeklerberg  in   Perry 

****»aiiiy,  but  it  is  yet  known  only  iu  its  extreme  limits. 

_       Summing  up  the  evidenci?  now  presented,  it  is  impossible  to  dispute  the 

**  'oronce  that  the  rook*  above  ileacribed  are  the  real  equivalent  in  Perry 

^^*i»iityof  the  Onondaga  series  in  New  York.     By  adopting   this  view, 

*^«r  is  introduced  into  a  niaas  of  deposita  hitherto  the  houie  of  much 

*^^*«>ftKlon  and  uncertainty. 

A«Iow    is  added  the  correlalioi 


of  these  rucks  with  those  of  the  First 


Of»y  ealcareuuB  shale. 
Vailvgaled  aliale. 
lUid  shale 


Scttlem  gnty  marls. 
Surgeut  variegated  marls, 
Surgeut  red  shale. 
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The  Niagara  Group  of  New  York  absbmt  from  Perrt  Couittt,  Pa. 

From  the  identifications  here  established  it  follows  that  nothing  it  left 
to  represent  the  Niagara  group  in  Perry  county.  If  such  a  repreaenu- 
tive  existed  it  must  lie  on  the  top  of  the  iron  ore  capping  the  Clintoo 
group.  But  the  green  shale  of  the  passage  beds  has  yielded  no  fowb 
that  can  belong  to  a  bed  of  that  age.  It  holds,  as  at)Ove  shown,  a  ndngled 
fauna  of  the  Clinton  and  Lower  Helderberg  ages.  There  is.  consequeatlj, 
no  conclusion  possible,  except  to  infer  the  absence  of  the  Niagara  groap 
from  Ferry  county. 

The  rapid  thinning  of  the  Niagara  rocks  in  New  Yorlc  to  the  eastwaid 
prepares  us  for  this  conclusion.  Two  hundred  and  forty  feet  thick  st 
Niagara  Falls,  it  dwindles  down  to  about  one  hundred  and  thirty  feet  in 
Wayne  county,  near  Rochester.  No  other  exposure  occurs  until  we  readi 
the  slope  of  the  Cincinnati  anticline  in  Southwest  Ohio,  where  it  scarcely 
exceeds  fifty  feet. 

The  Upper  Limit  of  toe  Onoxdaga  Group. 

It  is  scarcely  necessary  to  follow  this  subject  further,  as  no  doubt  exists 
concerning  the  age  of  the  mass  of  Limestone  overlying  these  shales.  The 
Lower  Helderberg  group  in  Perry  county  has  a  well-defined  sommit, 
being  capped  by  the  Oriskany  sandstone,  but  an  ill>deflned  base  where  it 
meets  the  Onondaga  gray  shales.  Difference  of  opinion,  consequently, 
may  exist  concerning  the  exact  plane  at  which  the  separation  should  be 
made.  A  short  statement,  therefore,  of  the  facts  and  argument  bearing 
on  this  point  is  appended. 

The  Lower  llelderbory;  rocks  in  Perry  county  as  here  defined,  consist 
of  the  following  : 


10' 

m' 

H' 
15n' 
100' 


White  flint  shales. 
Yellow  flint  shales. 
Hlack  cherty  limestone. 
Lime  shales. 
Massive  limestone. 


Oriskany  Sandstane. 
Loicer  HeUtrherg  348'. 
Onondaga  Oray  Shales. 


Regarding  the  ttg(»  of  all  tliese  beds,  except  the  lowest,  there  is  no  room 
for  doubt.*  Tlie  Lime  shales  and  the  White  fiint  shales  both  abound  in 
the  fossils  that  characterize  the  I^ower  Helderberg  group  in  New  York. 
The  following  partiiil  list  is  suflicient  to  support  this  assertion. 

Fossils  Common  to  tiik  Lime  Shales  of  Perry  County,  Pa.,  and 
THE  Lower  IIelderijerg  Rocks  of  New  Y'ork  : 


Disctna  tlUruH,  Ilall. 
4  ^trophometui  rui/osit,  Dal  man. 
RfuHnelacritt  ttiUtabilix,  Hall. 
Hhfpu'honcUa  nm-Uohita,  Hall. 
Hhynchondhi  formom.  Hall. 


MerUta  Unis,  Vanuxem. 
MeriRia  bella,  Hall. 
Mtgambonia  atieuloidea.  Hall. 
Murrhisonui  tuinutn.  Hall. 


*  Tlll^  (liiubt  !•<  now  removed  by  the  note  added  below. 
t  Thi.s  spvcio**  ami  Hinri/tra  niacropUura,  Con.,  abound    Id  the  White 
Htiale. 


fliot 
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In  regard  to  the  lowest  bed  given  in  the  section  above,  it  must  be  ad- 
mitted that  in  the  determination  of  its  horizon  pahBontology  affords 
very  little  aid.  Still  paliBontology  is  not  our  only  guide  in  the  solution 
of  such  problems.  Indeed,  she  is  only  at  best  a  guide  whose  authority  is 
borrowed  from  stratigraphy,  but  nevertheless  invaluable  and  indispensable. 

COMPAKISOX  OF  THE  LoWEIi   HeLUERBBBG  BeDS  OF  NeW  YoRK  WITH 
THOSE  REFERRED  TO  THAT  GrOUP  IN  PeRRY  COL'NTY,    Pa.  : 


cS 

to 


a 
O 


lieu;  York. 

Upper  Pentamerus  limestone. 
Encrinital  limestone. 
Deltbyris  shaly  limestone. 
Lower  Pentamerus  limestone. 
Water liftie(Tentacnlite  bed.) 

>Iagncsian  rock. 
Vermicular  rock. 
Gypseous  marls. 


Prrry  County,  Pa. 


Flint  shales  with  ("rinoids. 


'-  Lime  shales. 
Massive  limestone. 


Gray  calcareous  shale. 


If  the  identifications  previously  made  arc  accepted,  there  is  no  alterna- 
tive but  to  admit  the  correlation  of  the  Massive  limestone  with  the  Water 
lime,  or  to  deny  it  any  equiv^alent  !n  the  New  York  series.  It  is  so  closely 
connected  with  the  overlying  lime  shales  that  to  separate  these  would  be 
in  the  highest  degree  illogical.  They  graduate  into  one  another  and  can 
only  be  distinguished  by  the  thinness  of  the  beds  and  the  abounding  fos- 
sils of  the  upper  strata.  Their  physical  resemblance  to  the  water  lime  is 
exceedingly  great,  but  nowhere  in  Perry  county  have  I  been  able  to  find 
any  hydraulic  beds.    All  slake  equally  when  burnt. 

PALiKONTOLOaiCAL   EVIDENCE. 

In  a  case  when  stratigraphical  evidence  is  so  conflicting,  the  slight  aid 
^vv'hich  paliBontology  can  afford  becomes  exceedingly  valuable.  The  Mas- 
sive limestone  being  almost  barren  of  fossils,  the  argument  must  rest  on 
one  or  two  species. 

The  Water  lime  is  characterized  in  New  York  by  abundance  of  Leper- 
diiia  alia.  As  already  mentioned,  this  fossil  occurs  for  the  last  time,  so  far 
as  yet  observed  in  Perry  county,  in  the  massive  limestone,  where  it  is  very 
abundant  and  often  vexy  large. 

Occasionally,  also,  corals  have  been  seen  in  this  limestone,  resembling 
species  occurring  in  the  lime  shales  above  it,  thus  forming  a  link  between 
the  two.  Below  this  limestone  no  fossils  of  this  kind  have  been  found  in 
the  shales. 

Considering  the  high  probability  that  this  class  of  evidence  would  be 
increased  by  closer  and  wider  search,  especially  in  other  counties,  there  can 
be  no  doubt  that  this  Massive  limestone  should  be  included  in  the  Lower 
Helderherg  g^up  of  which  it  must  then  form  the  base.  (See  note.  p.  509.) 


Clfcypole.J 

It,  bowever,  aD_v  sliould  prefer  to  relc^te  it  lo  a  sysl 
beds"  connecling  Uie  Onondaga  and  the  Lower  Helderhorg,  no^ 
jection  can  be  raiaed  to  ike  course  pending  the  diBcnvcry  of  furlhor  al 
concluBive  eridence.     It  will  not  aflect  the  urtingiimeul  above  pro 

I  must  reraarl:  in  conclusion,  that  the  Euggestioni  now  made  Bi 
visional,  and  therefore  Bubjecl  to  change,  according  to  failure  eri(Wnoe.fl 
It  does  not  seem  probable,  however,  that  the  main  outline  of  the  [ikii  wflt  | 
l>e  altered. 

iVaff.    Sinrc  (his  paper  naa  written  I  have  obtained  an  excellent  spect-J 
men  of  Ptrrygoiiu  OtVomi,  Hall,  from  the  mawive  iimeaione  of  Jni 
conntf .    This  mny  be  considered  a  proofof  the  identitj  of  iJii«  limeMOoal 
witli  the  Water  limt  of  New  York.    For  this  apecimen  T  am  indebtod  t 
Mr.  Jfts.  Stevenson  o(  this  city  (AkroD,  O.).  a  former  •resident  of  Juntw 
county.  Pa. 

8DMM4RT   OP   TUB  GBOtrPIBG    E 

New  Ftrt-t, 
a     Upper  Pcntamerus  limesioDe. 

g  ?    Bncrinital  limestone. 

Deltbyris  sbaly  limesloae. 
Lower  Pcntamerus  limestone. 
Water  lime  (TentacuHte  bed). 


^1 


Perry  Cmmly,  I\i. 

Flint  shnle  with  Crinoids. 
'Lime  sbales  with    TVntanrU 

tferuUlia,  Ac. 
Massive  limesione  with 

gotu$  and  Lep.  alta. 


O  Magn«sian  rock. 
^  Vermicular  rock. 
■n  Gypaeoua  marls, 
2  Variegated  shale. 
5  I  Red  Bhale. 

Limestone. 

o 

2      Up]ier  green  sbule. 
:=     Iron  ore  anil  llme»ioQC. 
Lower  green  shale. 

Medina  BB&dslone. 


Gray,  calcareous  shale. 

Vikrlegaied  shale. 

Red  sbale. 

Passage- beds. 

LiniesRme  and  htetualile. 

Bandroc'k. 

Hematite. 

Sandrock. 

Uppergrevn  shale  and  foaafl  a 

Iron  saadslonc  and  fossil  ore. 

Lower  green  shale. 


ERKATUM. 

In  Mr.  Branner's   paper  on   the   growth   of    the  Palm,   lor   Uutlbiaa 
read  Ouilluud;  and  for  Ser.  VI,  /?(;,  IS7T,  rend,  Ser.  V.  1—176  IBT7. 


5.  All  sucli  communications  shall  be  publicly  roiul  or  exhibited  to  the 
Society  at  some  stated  meeting,  not  less  than  one  month  previous  to  the 
day  of  udjtidication,  and  shall  at  all  times  be  open  to  the  inspection  of 
such  members  as  shall  desire  it.  But  no  member  shall  carry  home  with 
liini  the  ccmimunication,  description,  or  model,  except  the  olTicer  to  whom 
ft  shall  be  entrusted  ;  nor  shall  such  officer  part  with  the  same  out  of  his 
custody,  without  a  special  order  of  the  Society  for  that  purpose. 

(5.  The  Society,  having  previously  referred  the  several  communications 
from  candidates  for  the  premium,  then  depending,  to  the  consideration  of 
the  twelve  Councillors  and  other  officers  of  the  Society,  and  having  re- 
ceived the  report  thereon,  shall,  at  one  of  their  stated  meetings  in  the 
month  of  December,  annually,  after  the  expiration  of  this  current  year 
(of  the  time  and  place,  together  with  the  particular  occasion  of  which 
meeting  due  notice  shall  be  previously  given  by  public  advertisement), 
proceed  to  final  adjudication  of  the  said  premium  ;  and.  after  due  consid- 
eration had.  a  vote  shall  first  be  taken  on  this  question,  viz.:  Whether  any 
of  the  communications  then  under  inspection  be  worthy  of  the  propos«>d 
premium  ?  If  this  question  be  determined  in  the  negative,  the  whole 
business  shall  be  deferred  till  another  year  ;  but  if  in  the  affirmative,  the 
Society  shall  proceed  to  determine  by  ballot,  given  by  the  members  at 
large,  tlie  discovery,  invention  or  improvement  moM  useful  and  worthy  ; 
and  that  discovery,  invfaition  or  improvement  which  shall  Im*  found  to 
have  a  majorit}*  of  C(mcurring  votes  in  its  favor  shall  be  successful ;  and 
then,  and  not  till  then,  the  sealed  letter  accompanying  the  crowned  per- 
formance shall  be  opened,  and  the  name  of  the  author  announced  as  the 
person  entitled  t^>  the  said  premium. 

7.  No  member  of  the  Soci(»ty  who  is  a  candidate  for  the  i)remium  then 
depending,  or  who  hath  not  previously  declared  to  the  Society  that  he  has 
considered  and  weighed,  according  to  the  best  of  Ids  judgment,  the  torn- 
panitive  merits  of  the  several  claims  then  under  consideration,  shall  sit  in 
judgment,  or  give  his  vote  in  awarding  the  said  premium. 

8.  A  full  account  of  the  crowned  subject  shall  be  published  by  the  So- 
ciety, as  .soon  as  may  be  after  the  adjudication,  either  in  a  separate  publi- 
cation, or  in  the  next  succeeding  volume  of  their  Transactions,  or  in  both. 

9.  The  unsuccessful  performanees  shall  remain  under  consideration,  and 
their  authors  be  considered  as  candidates  for  the  premium  for  tive  year** 
next  succeeding  the  time  of  their  presentment ;  except  such  i>erformances 
as  their  autliors  may,  in  the  meantime,  think  fit  to  withdraw.  And  the 
Society  shall  annually  publish  an  abstract  of  the  titles,  objec^t  or  subject 
matter  of  the  communications,  so  under  consideration  ;  such  only  excepted 
as  the  Societj'  shall  think  not  worthy  of  public  notice. 


10.  The  letters  oontiiining  the  names  of  authors  \vh09C  iierfonnancei 
shall  be  rejected,  or  which  shall  be  found  unsuccessful  after  a  trial  of  tn 
3'ears,  shall  be  burnt  before  the  Society,  without  breaking  the  scaK 

11.  In  ca:>e  there  should  be  a  failure,  in  any  year,  of  any  communintioi 
worthy  of  the  proi)oscd  premium,  there  will  then  be  two  premiums  to  be 
awarded  the  next  year.  But  no  accumulation  of  premiums  shall  entilfe 
the  author  to  more  than  one  premium  for  any  one  fliscovery,  inventioD  or 
improvement. 

V2.  The  premium  shall  consist  of  an  oval  plate  of  solid  standard  goldaf 
the  vahic  of  ten  guineas.  On  (me  side  thereof  shall  be  neatly  engiaTeds 
short  Latin  motto  suited  to  the  occasion,  together  with  the  words :  "TIm 
Premium  of  John  I{\'acinth  de  Magellan,  of  London,  established  in  the 
year  178();"  and  on  the  other  side  of  the  plate  sliall  be  engraved  thae 
words :  "Awarded  by  the  A.  P.  S.  for  the  discovery  of  A.  D.         ■/' 

And  tlie  seal  of  the  Society  shall  be  annexed  to  the  medal  by  a  rilkbcMi 
passing  through  a  small  hole  at  the  lower  edge  thereof. 

Skction  2.  The  Magellanic  fund  of  two  hundred  guineas  shall  be  con- 
sidered as  ten  hundred  and  fif^y  dollars,  and  shall  be  invested  seiiar&telf 
from  other  funds  belonging  to  or  under  the  care  of  the  Society,  and  & 
sepanilc  and  distinct  account  of  it  shall  be  kept  by  the  Treasurer. 

The  said  fund  shall  Ixf  credited  with  the  sum  of  one  hundred  dollars,  to 
represent  the  twi»  premiums  for  which  the  Society  is  now  liable. 

The  Treasurer  shall  credit  the  said  fund  with  the  interest  received  an 
the  ill  vest  nuMii  thereof,  and  if  any  surplus  of  said  interei^t  shall  remsio 
aft<r  |»n)vidiii2  tVu-  the  premiums  which  may  then  be  demundable,  saiil 
>uri>lu>  sliull  1»«.*  u>ed  by  tlie  St)ciety  for  making  publication  of  the  term? 
of  tin."  siiil  i»rciniuin.  ami  for  ilif  addition,  to  the  said  premium,  of  such 
ammiiit  as  the  Soclt'ty  in.iy  ivnui  time  to  time  think  suitable,  or  fur  the 
iii-liiuiioii  ol'  other  premiums. 

The  Tnn^un-r  ^ll;ll].  at  the  tirst  -stated  meeting  «»f  the  ISoi'ielv  in  the 
in«»iith  ori)«eeiuli'r,  annually,  make  a  report  of  the  state  of  said  fundaoii 
•  •:"  ♦.In-  invi/sMinni  thmMif. 


PROCEEDINGS 

OF  TDK 

AMERICAN    PHILOSOPHICAL    SOCIETY. 

t 

HELD  AT  PHILADELPHIA.  FOR  PROMOTIXfl  USEFIL  KXOffLEDGB. 


VOL.  XXL  1884.  No.  116. 


TABLE  OF  CONTENTS. 

FAGB. 

Synopsis  of  the  Species  of  Orcodontidoc.    By  E,  D,  Cope  (with  plate).  503 
On  the  Structure  of  the  Skull  in  the  Elasniobranch  genus  Did^'niodus. 

By  E,  D,  Cope 573 

Photodynamic  Notes,  No.  IX.    By  Pliny  Enrle  Chase 590 

Stated  Meeting,  June  20 611 

Stated  Meeting,  July  18 018 

Correction  of  Minutes  of  January  18.    By  E,  D,  Cope 615 

Ifotes  on  the  Codex  Ramirez,  with  a  translation  of  the  same.    By 

Henry  Ph  illtps,  Jr 616 

The  Pennsylvania  Prison  System.    By  Richard  Vaux 651 

Kotes  on  the  Stromateidse.    By  Theodore  QUI 664 

Stated  3fecting,  August  15 672 

Stated  Meeting,  September  10 674 

Thezmometrical  Observations  in  Quito,  Ecuador.    By  C.  B,  Brock- 
way,  676 

Stated  Meeting,  Octobers 685 

On  Bome  Indian  Picture  Rocks  in  Fayette  Co.    By  </.  Sutton  Wall.  687 

Stated  Meeting,  October  17, 689 

Trap  Dykes  in  the  Archaean  Rocks  of  Southeastern  Pennsylvania. 

By  Dr.  Psriifcr  Frazer, 691  ^ 

QnHerderite.     By^.^.  Qenth 694 

Kotes  on  the  Natural  Bridge  of  Virginia.    By  C,  A.  Ashburncr 699 

Stated  Meeting,  November  7 700 

StaUd  Meeting,  November  21 703 

StaUd  Meeting,  December  5 705 


Extract  from  the  By-Laws. 


CHAPTER  XII. 

OF  THE  MAOELLANIO  FUND. 

Section  1.  John  Hyacinth  de  l^Iagellan,  in  London,  having  in  the  year 
178G  ofTcrcd  to  th?  Society,  as  a  donation,  the  sum  of  two  hundred  guineu^ 
to  be  by  them  \  ted  in  a  secure  and  permanent  fund,  to  the  end  that  tlie 
interest  arising  tlicrefrom  should  be  annually  disposed  of  in  premiumi,  to 
be  adjudged  by  them  to  the  author  of  the  best  discoTorj,  or  most  nsefiil 
invention,  relating  to  Navigation,  Astronomy,  or  Natural  Philosoi^y 
(mere  natural  history  only  excepted);  and  the  Society  having  accepted  ot 
the  above  donation,  they  hereby  publish  the  conditions,  prescribed  by  the 
donor  and  agreed  to  by  the  Society,  upon  which  the  said  annual  premiomi 
will  be  awarded. 

CONDITIONS  OF  THE  MAGELLANIC  PREXIOC 

1.  The  candidate  shall  send  his  discovery,  invention  or  improTement, 
addressed  to  the  President,  or  one  of  the  Vice-Presidents  of  the  Society, 
free  of  postage  or  otiier  charges  ;  and  shall  distinguish  his  performance  by 
some  motto,  device,  or  other  signature,  at  his  pleasure.  Together  with 
his  discovery,  invention,  or  improvement,  he  shall  also  send  a  sealed  letter 
containing  the  same  motto,  device,  or  signature,  and  subscribed  with  the 
real  name  :ind  place  of  residence  of  tlie  author. 

2.  Persons  of  any  nation,  sect  or  denomination  whatever,  shall  be  ad- 
mitted as  candidates  for  this  premium. 

').  No  discovery,  invention  or  improvement  shall  be  entitled  to  this  pre* 
mium,  which  hath  been  already  published,  or  for  which  the  author  hath 
been  publicly  rewarded  elsewhere. 

4.  The  candidate  shall  communicate  his  discovery,  invention  or  im- 
provi'ment,  either  in  the  English,  French,  German,  or  Latin  language. 

5.  All  such  commimications  shall  be  publicly  read  or  exhibited  to  the 
Society  at  M)me  stated  meeting,  not  less  than  one  month  previous  to  the 
day  of  adjudication,  and  shall  at  all  times  be  open  to  the  inspection  of 
^uch  members  as  shall  desire  it.    But  no  member  shall  carry  home  with 
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Sy7iop$U  qf  the  Species  of  Oreodontidce,    By  E.  D.  Cope, 

{Bead  btfore  the  American  PhUoeophical  Society,  January  18,  I884.) 

The  tribe  Ruminantia  first  appears  in  the  White  River  Miocene  period 
In  North  American  geological  history.  It  is  represented  there  by  a  num- 
ber of  genera,  wliich  pertain  to  several  family  types.  The  most  aberrant 
ot  these,  the  Oreodaniida,  includes  the  largest  number  of  forms,  generic  and 
specific.  The  BDebrotheriida  certainly  embraces  but  few  species,  while 
a  third  group  of  genera,  represented  by  Leptomeryx,  which  are  inter- 
mediate between  the  Tragulina  and  Becora,  and  should  be  perhaps  regard- 
ed as  aberrant  TragtUida,  also  includes  a  small  number  of  species. 

The  Oreodontida  constitute  a  family  related  to  the  Anoplotheriidoi  of 
the  later  Eocene,  but  representing  a  more  specialized  condition  of  the 
structure  of  the  molar  teeth,  in  the  flill  development  of  the  selenodont 
type,  which  is  rudimental  in  the  Anaplotheriidm.  Their  feet,  on  the  other 
hand,  are  less  specialized  than  in  the  latter  family.  A .  'i  family,  the.  Or^o- 
donUda  display  very  little  tendency  in  their  limbs  to  tlie  specialized  con- 
dition of  the  Buminantia,  but  are  more  like  those  of  the  suilline  groups, 
and,  among  recent  families,  of  the  Hippopotamida, 

OREODOMTIDJB, 

Dentition ;  superior  mcisors  present ;  molars  selenodont.  Cervicals 
with  the  transverse  processes  perforated  by  the  vertcbrarterial  canal.  No 
alisphenoid  canal.  Ulna  and  radius,  and  tibia  and  fibula  distinct.  Meta- 
podial  bones  four  on  each  fopt,  with  incomplete  distal  trochlear  keels. 
Lunar  bone  not  supported  by  magnum.  Navicular  and  cuboid  bones  dis- 
tinct. 

The  preceding  synopsis  of  its  characters  should  furnish  a  basis  for  the 
definite  location  of  the  Oreodontidm  in  the  system.  Dr.  Leidy  called  its 
species  Ruminating  hogs,  and  created  a  family  for  Oreodon  and  the  allied 
genera,  under  the  name  of  Oreodontida,  This  family  is  adopted  by  Prof. 
Gill  who  includes  in  it  the  Agriochoeridm  of  Leidy,  and  places  it  in  his 
diTisiou  Becora,  which  is  more  comprehensive  than  the  Bicora  of  Prof. 
Flower,  being  nearly  identical  with  the  Selenodonta  of  Kowalevsky. 
More  precise  expression  of  its  affinity  to  the  existing  families  is  not  given, 
excepting  to  place  it  under  a  division  ''  incert%  sedis." 

As  a  selenodont  type,  this  family  is  excluded  from  the  Artiodactyla 
amniitoTo,  and  as  having  its  metapodial  bones  distinct,  it  ninnot  be  placed 
in  any  recent  family  excepting  the  Tragulida.  From  this  family  it  is 
disUngaished  by  the  distinct  ulna  and  radius.  We  then  turn  to  the  ex- 
tinct fiunilies  B^ebrotheriidcB  and  Anoplotheriidcc,  The  former  agrees 
with  the  Tragulida  excepting  in  its  Cameloid  cervical  vertebnc, 
while  the  latter  differs  from  tlie  Oreodontida  in  the  structure  of 
the  feet.  The  Anoplotheriida  are  didactyle  in  front,  and  tridactyle 
behind.    The  posterior  foot  has  a  well-developed  second  digit  directed 
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more  inwards  than  the  others,  which  it  is  suppoied  supported  a  natt- 
tory  web.  In  the  OreodontidsB  all  the  feet  are  regularly  tetradactjle.* 
The  AnoplotheriidsB  differ  also  in  the  presence  of  an  additional  cup  oa 
the  inner  side  of  the  superior  molars,  accompanied  bj  an  impafbct  de- 
velopment of  one  or  both  pairs  of  the  internal  creaoents.  In  Awyto 
therium  the  internal  crescents  of  the  inferior  molaia  are  inoomplela^  and 
more  or  less  represented  by  tubercles.  In  the  OreodanUdm  than  ave  two 
pairs  of  fully  developed  crescents,  and  no  internal  taberclaa.  Tha  de- 
tails of  the  structure  express  various  affinities.  The  azla  ia  intermediate 
between  that  of  the  suilline  and  ruminant  Artiodae^fla/  the  otlier  cer- 
vicals  are  suilline,  while  the  remaining  vertebra  are  mminant.  The 
scapula  is  ruminant,  not  suilline ;  while  the  humerus  ia  like  notUng  bat 
AnopUtherium.  The  radiocarpal  articulation  is  intermediate  between  that 
of  hogs  and  ruminants.  The  unciform  supports  the  lunar  bone.  The  su- 
rum  is  ruminant,  the  ilium  suilline.  The  femur  and  tarsus  are  much  like 
those  of  the  peccary. 

The  genera  of  this  family  known  to  me  are  the  following  : 

I.  Orbit  incomplete  ;   last  premolars  in  both  Jaws  with  two  ezterosl 
crescents  or  Vs. 

Premolars  three CWorMJ^a. 

Premolars  four Agrioek/HfmL 

II.  Orbit  complete  ;  premolars  four,  the  fourth  with  one  external  crescent 

<z.  No  facial  vacuities. 

Prcmaxillarics  distinct ;  otic  bullae  not  inflated.  . .% OtvmIm. 

Premaxillaries  distinct ;  otic  bullse  inflated BuGrotaphiu, 

Premaxillaries  coossified ;  otic  buUic  inflated Meryeocho9rm. 

aa-  Facial  vacuities  present. 
Premaxillaries  coossified,  dentigerous  ;  vacuities  prelachrymal 

only Meryc^ifiiS. 

Incisors  six  above,  persistent ;  vacuities  prelachrymal  and  pre- 
frontal ;   nasal  bones  much  reduced t  •  • .  Leptauehenia. 

Incisors  very  few,  caducous  ;  vacuities  very  large Cyelopidiui. 

III.  Inferior  premolars  three. 
True  inferior  canine  functional ;  inferior  incisors  one  on  each  si<le.  PiihecUta, 

The  number  of  species  referred  to  these  genera  in  the  succeeding  pages 

is  as  follows : 

Oreodon 3 

Eucrotai)hu8 3 

Merycochoerus 7 

Merychyus 6 

Leptauehenia 3 

Oyclopidius 2 

Pithecistes 3 

Agriochoerus 6 

Coloreodon 2 

35 

•  I  huvc  observed  this  in  the  genera  Oreodon,  Euorotaphos.  Merycoohoems. 
and  Merychyus. 
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OREODON  Leidf- 

edinga  Academy  Philadelphin,  1857.  p.  238.  Ancient  Fauna  of 
,  Smkhsonian  Cniitrlb.  to  Knowledge,  IB53.  p.  2S.  Extinct 
&  Dakota  and  Neliniska.  1869,  p.  73.  Report  U.  S.  Oeological 
r»ey  Terra..  1H73,  I,  p.  20].    Merycoidodon  Laidy,   Proceeds.    Acad. 

,   1848,   p.  47  (nomen   nudum).     Golylop»  Leidy,  Loc.  cit.,  1851, 

Premaiillary  boueg  distinct  from  each  other.     Otic  bulla  not  Inflated. 

No  lachrymal  racuity  of  the  face  ;  nasal  bones  normal.    Premolars  four 

la  both  jaWB. 

DeuUl  fomiiila  T.  }  i  C.  f  ;   P-m.  };   M.  }  :  the  series  uuiutemipted. 

of  ihc  molars  robust,  well  distinguished  troai  the  roots,    Urlnd- 

_  HUr&ce  of  [be  true  molars  simply  seleuodont,  >.  «.,  wlih  but  two  pairs 

'crescents.  Superior  premolars  composed  of  a  siuglc  external  compressed 

with  cresceniic  section,  and  internal  clngula  or  crescent.    The  fourth 

premolar  with  a  well  derelopediutemal  crescent :  the  first  three  with  rudi- 

meotat  internal  crescents  in  tbe  form  of  basal  clnguls.    Superior  canines 

lUnet.    Inferior  premolars  of  two  kinds  ;  the  first  canioe-like  in  form 

function  ;  the  others  consisting  of  a  single  external  cutting  edge  rep. 
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resenting  two  crescents,  of  which  the  anterior  has  its  posterior  hon 
developed  as  an  obliquely  transverse  crest  directed  inwards.  Last  tnie 
molar  with  a  heel  composed  of  two  columns. 

In  the  superior  temporary  dentition  the  last  premolar  has  the  foim  of  the 
first  permanent  true  molar.  The  third  premolar  has  five  lobes*  i.  «.,  four 
crescents  and  an  anterior  odd  one.  The  other  temporary  premolar  resem- 
bles that  of  the  permanent  series.  The  last  inferior  temporary  premolar  hai 
the  three  pairs  of  lobes  usual  in  the  ArUodaUyla,  and  the  two  which  pre- 
cede it  resemble  the  corresponding  permanent  teeth.  Says  Leldy  :  *  "The 
permanent  true  molars  successively  protrude  and  occupy  their  functkHial 
position  before  any  of  the  deciduous  molars  are  shed.  The  displacement  of 
the  latter  by  their  permanent  successors  appears  to  begin  with  the  eroptiCHi 
of  the  last  of  these,  which  is  followed  by  those  in  advance.  The  firu 
permanent  premolar  of  the  upper  jaw  appears  to  have  protruded  after  the 
deciduous  teeth,  and  occupied  a  position  with  them  in  the  fanctional  serleti 
but  remains  after  these  are  shed. " 

The  cranial  characters  which  belong  to  Oreodan  as  a  genus  are  the  fol- 
lowing :  Orbit  completed  behind  ;  temporal  fosssB  separated  by  a  sagittal 
crest.  A  lachrymal  fossa,  but  no  facial  nor  frontal  vacuities.  Premaiil- 
laxy  bones  distinct  from  each  other  and  from  the  mazillaries.  Nasal  bones 
well  developed.    Auditory  bullae  not  inflated. 

The  preceding  dental  and  cranial  characters  have  been  pointed  oat  by 
Leidy  in  his  various  paltcontological  works.  On  account  of  the  absence 
of  the  necessary  material  he  was  unable  to  give  the  characters  of  the 
remaining  parts  of  the  skeleton.  These  are  of  course  necessary  to  a 
correct  estimate  of  the  affinities  of  the  genus,  and  I  will  endeavor  to  add 
such  information  as  my  material  will  permit.  This  consists  of  numerous 
more  or  less  complete  skeletons  found  in  connection  with  the  skulls  by 
myself  in  Colorado  in  1873. 

Vertchr(f.  The  cervical  verlebne  are  mther  short,  and  the  character  of 
the  articulation  of  the  centra  slightly  opisthocoelous,  and  the  articular 
faces  are  ((uite  oblique.  The  axis  is  the  longest  vertebra  ;  the  three  last 
centra  arc  subequal  in  length.  In  one  of  my  series  the  seven  cervicali 
are  preserved.  In  all  of  these,  excepting  the  seventh,  the  bases  of  the 
diapophysis  are  perforated  by  the  vertebrarterial  canal.  In  the  sixth 
vertebra,  the  decurved  parapophyses  are  especially  robust.  The  axis  and 
three  succeeding  centra  display  strong  hypapophyses  at  their  posterior  ex- 
tremities, which  are  carried  forwards  as  strong  median  keels.  The  odon- 
toid process  is  depressed  so  as  to  have  a  lenticular  section  ;  it  is  not  exca- 
vated above,  but  in  my  largest  specimen  the  internal  borders  of  the  facets 
for  the  atlas  are  continued  so  as  to  enclose  a  short  groove  on  each  side  at 
its  base.  In  one  smaller  and  immature  specimen  this  is  wanting.  The 
vertebrarterial  canal  of  the  axis  is  enclosed  as  in  the  other  cervicals.  The 
canal  for  the  second  spinal  nerve  has  a  narrow  roof,  but  there  are  no  canals 

•  Ancient  Fnuna  of  NobruMka.  p.  H. 
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for  the  succeeding  pairs  of  neires  perforating  the  neural  arches.  The  atlas 
is  not  very  elongate.  The  base  of  the  diapoph  jsis  has  a  perforating  canal, 
"vrhich  issues  in  a  large  inferior  fossa.  The  vertebrarterial  canal  then  per- 
forates the  diapophjsis  upwards  anterior  to  the  middle  of  the  base,  and 
then  soon  enters  the  neural  canal  Just  posterior  to  the  superior  margin  of 
the  cotylus  of  the  occipital  condyle. 

The  centra  succeeding  the  cervicals  increase  gradually  in  length  poste- 
riorly. Those  of  the  anterior  part  of  the  dorsal  series  are  quite  depressed, 
but  the  vertical  diameter  rapidly  increases,  so  as  to  be  equal  to  the  trans- 
verse in  some  of  the  lumbars.  A  trace  of  the  opisthocoelous  articulation 
exists  throughout  the  dorsals  but  is  very  little  marked  in  the  posterior 
centra.  There  are  no  hypapophyses  on  the  dorsals,  but  on  one  of  them, 
probably  the  third,  the  inferior  and  lateral  faces  are  separated  by  a  strong 
angle,  which  is  strongest  anteriorly,  giving  the  articular  face  a  subquadrate 
outline.  The  rib-bearing  diapophyses  are  robust.  On  the  posterior  dor- 
sals the  capitular  and  tubercular  surfaces  are  confluent,  forming  a  narrow 
facet  on  the  anterior  face  of  the  diapophysis,  in  a  manner  not  seen  in 
Ctfrow  elaphuB  or  Sus  scropha.  The  centra  of  the  lumbars,  after  lengthen- 
ing, become  shorter  immediately  in  front  of  the  sacrum.  The  vertical 
diameter  of  one  or  two  posterior  ones  is  less  than  that  of  the  anterior 
ones.  The  greater  number  of  the  lumbars  display  a  small  compressed 
hypapophysis  at  their  anterior  extremity  ;  but  this  is  wanting  on  the 
posterior  ones.  The  neural  arches  of  the  dorsal  and  lumbar  vertebrae  are 
nowhere  perforated  for  the  spinal  nerves. 

The  lumbar  prczygapophyses  embrace  the  articular  faces  of  the  poste- 
rior ones,  which  have  a  section  of  one  side  (below),  the  end  (external), 
and  a  half  the  other  side  (above),  of  a  transverse  ellipse.  The  superior 
recurved  surface  does  not  appear. 

The  sacrum  consists  of  five  vertebree,  with  very  depressed  centra.  The 
Uium  is  attached  to  the  diapophysis  of  the  first,  and  a  small  anterior  por- 
tion of  that  of  the  second.  That  of  the  fourth  is  flat  and  free.  The  an- 
terior zygapophysis  of  the  flrst  displays  a  slight  degree  of  the  superior 
incurvature  general  in  Artiodaetyla.  The  caudal  vertebree  were  numerous, 
forming  a  long  tail.  The  proximal  ones  are  moderately  depressed,  while 
more  distal  ones  with  wide  diapophysis  and  complete  neural  arch,  are  sub- 
cylindric,  and  more  elongate.  The  number  of  vertebne  preserved  in  the 
most  complete  of  my  specimens,  is  as  follows  : 

• 

Cv.  D.  L.  8.  Cd. 

0.  culberUani  ad 7  5  6  4  4 

0.  cuXberUanijuv 5  8  G  2  1 

O.  graeOii 4  5  3  ♦  ♦ 

O.  g.  eolaradoenM 7  8  6  5  8 

An  anterior,  perhaps  second,  $Urnal  ugmetU  is  flat  and  subquadrate  in 
oatline,  with  large  haemal  articular  face  of  the  lateral  margin  anteriorly, 
and  a  small  one  posteriorly.    No  inferior  carina. 
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The  spine  of  the  $eapula  rises  abruptly  from  the  neck  m  in  Rominaiitii, 
and  the  coracoid  process  is  short  and  obtuse.  The  spine  ooniinoM  to  tbe 
distal  extremity,  which  is  regularly  convex. 

The  most  perfect  innominata  in  my  collection  are  deficient  in  the  ijm- 
physis.  The  form  of  the  ilium  is  more  that  of  a  hog  than  of  a  raminant 
The  peduncle  is  even  stouter,  and  the  superior  border  is  abmptly  expanded 
below  the  middle  of  the  length  of  the  bone.  The  saperlor  and  inferior 
borders  are  subparallel  as  in  the  hog,  and  not  divergent  as  in  tbe  rumi- 
nants. The  anterior  edge  is  acute,  and  uninterrupted  by  an  anterior  In- 
ferior fossa  or  spine.  The  pubis  !s  robust  and  tranaverM,  and  witbont 
prominent  basal  pectineal  tuberosity.  The  incisura  acetabuU  tnTadet  dw 
base  of  the  pubis  a  little,  but  the  ischium  more  extendvelj.  The  (rih 
turator  foramen  is  quite  large.  The  distal  border  of  the  iachinm  is  ob- 
liquely truncated  as  in  many  other  Artiodactyla,  and  more  nearly  re- 
sembles that  of  the  peccary  than  any  other  recent  form  I  have  obsenred. 
The  tuber  proper  is  a  convex  edge,  not  thickened,  and  its  superior  edge  is 
continued  into  a  strong  up-looking  tuberosity.  This  regk>n  la  not  so 
robust  as  in  most  recent  forms. 

The  humerus  of  Oreodon  is  readily  distinguished  fh)m  that  of  leceat 
Artiodaetyla  by  several  peculiarities.    The  greater  tuberosity  ia  large,  ris- 
ing above  the  head  ;  and  is  incurved,  terminating  inwards  in  an  acaminats 
apex.    Its  border  at  the  base  is  thrown  into  an  obtuse  angle.    The  lewer 
tuberosity  is  small,  and  is  well  separated  from  the  greater  by  a  deep  and 
wide  bicipital  groove.    The  deltoid  ridge  is  distinct    The  condylar  ex- 
tremity is  more  transversely  extended  than  in  any  recent  Artiodactyle, 
owing  to  the  fact  the  posterior  interior  distal  tuberosity  is  placed  interior 
to  the  trochlea  instead  of  partially  behind  it,  and  that  there  is,  in  additloii, 
an  internal  epicondyle  not  seen  in  the  recent  suilline  or  ruminant  mem- 
bers of  the  order.    Tlic  intercondylar  ridge  is  strong,  and  wider  tlian  in 
most  recent  ruminants  ;  in  the  suillines  it  has  nothing  like  such  a  develop- 
ment.   Another  peculiarity  is  the  flange-like  free  border  of  the  exteniil 
trochlea,  which  is  especially  recurved  at  its  superior  part. 

The  radius  is  distinct  from  the  ulna  throughout.    The  relation  of  tlie 
ulnar  to  the  radiocarpal  surface  is  posterior  as  well  as  exterior ;  the  com- 
mon suture  of  the  two,  making  an  angle  of  45^  with  the  long  axis  of  tiie 
radiocarpal  surface.    The  head  is  a  transverse  oval,  with  the  inferior  lice 
forming  a  regular  curve  without  notch.  Its  articular  surface  is  divided  into 
three  portions  in  adaptation  to  the  internal  and  external  humeral  trochlet 
and  the  wide  median  ridge.    The  external  face  is  beveled  forwards  tbore. 
to  fit  the  flange-like  projection  of  the  external  trochlea.    The  shaft  of  ll* 
radius  is  not  very  stout,  and  has  a  nearly  equal  transversely  oval  section 
to  near  the  distal  expansion.    Here  are  wide  grooves  for  theexten** 
tendons,  one  superior,  the  other  obliquely  exterior.    The  carpal  artlco^ 
facet  has  the  general  ungulate  characters.    The  scaphoid  facet  is  conc*^^ 
above,  convex  and  condyloid  below,  and  is  only  distinguished  fh>m  ^^ 
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lunar  fftcet  bj  a  contraction  of  the  anterior  and  posterior  borders.  There 
IB  no  indication  of  distinguishing  ridge  between  the  lunar  and  cuneiform 
fiusets.  The  posterior  border  at  their  Junction  is  prominent,  enclosing  a 
ibesa  with  the  scaphoid  condyle*  wliich  does  not,  however,  excavate  the 
intervening  surface.    The  scaphoid  condyle  is  not  divided  by  a  ridge. 

The  fttna  gradually  contracts  distally  from  a  robust  olecranon.  The 
abaft  beyond  the  humeral  ootylus  has  an  oval  section,  with  its  long  axis 
forming  ai^  angle  of  450  to  the  perpendicular.  The  olecranon  is  short  and 
compressed,  its  posterior  border  rising  nearly  as  high  as  the  coronoid 
process.  The  edges  of  the  humeral  cotylus  are  not  flared  beyond  the 
abaft. 

In  the  earpu9  the  unciform  nearly  reaches  the  scaphoid,  which  is  sup- 
ported by  the  magnum  and  trapezium. 

The  great  trochanter  of  the  femur  is  not  produced  beyond  the  line  of 
tbe  head,  and  is  well  recurved,  enclosing  a  large  fossa.  The  little  trochan- 
ter is  large.  The  fosaa  Ugamenii  teri$  is  submedian,  subround  and  large. 
Distally^  the  patellar  trochlear  groove  is  quite  elevated  ;  its  lateral  crests 
are  of  equal  prominence,  and  nearly  equal  superior  prolongation.  The 
patellar  groove  is  continued  some  distance  above  the  crests,  but  there  is 
no  fossa  in  this  region  as  in  the  hog.  The  popliteal  fossa  is  well  marked, 
and  the  condyloid  articular  surfaces  are  not  entirely  cut  ofi  from  the 
TOtular.  The  external  linea  aspera  terminates  first  in  a  rugose  muscular 
insertion,  and  then  in  a  shallow  fossa  a  short  distance  above  the  condyle. 
There  ia  no  crest  nor  deep  fossa.  This  element  is  more  like  the  corre- 
aponding  one  in  DieotyUs  torquatui  than  in  any  other  mammal.  The 
patella  is  a  short  wide  bone,  with  a  large  anteroposterior  diameter.  One 
extremity  is  acute,  the  o|^posite  one  truncate. 

The  head  of  the  tibia  is  also  like  that  of  DieotyUs.  The  spine  is  divided 
as  uaual,  and  not  much  elevated ;  the  crest  is  prominent,  but  is  wide  and 
truncate  above  at  the  head.  It  is  not  excavated  as  in  8u»,  The  external 
tendinous  notch  is  well  marked.  The  external  margin  of  the  shaft  does 
not  display  any  sutural  surface  for  the  fibula.  The  surface  of  attachment 
of  an  external  malleolus  is  distinct.  The  internal  malleolar  process  is  nar- 
row and  is  produced  well  downwards.  The  anterior  intertrochlear  angle 
is  prominent ;  the  posterior  only  convex.  The  trochlea  are  deep,  the 
outer  being  both  the  wider  and  the  deeper. 

The  aetragaluB  presents  well  marked  characters.    The  distal  extremity 
displays  the  two  usual  jMirallel  trochlese,  which  are  separated  by  a  pro- 
nonnoed  angle.    The  cuboid  trochlea  slopes  somewhat  backwards,  while 
tbe  navicular  is  strongly  concave.    The  tibial  trochlese  are  unequal,  the 
L        interoftl  being  smaller  than  the  external.    It  is  separated  from  the  latter 
bf  a  constriction  which  is  well  rounded  and  not  angulate  as  in  the  hog. 
The  external  side  of  the  astragalus  displays  a  wide  malleolar  band,  a  wide 
pogiBiiar  and  narrow  anterior  calcaneal  facets,  and  an  undivided  concavity 
^errening  between  the  latter.    On  the  inner  side,  the  malleolar  face 
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pdetceiids  to  below  itie  middle,  hs  in  3]/pertragultu,  and  there  is  no  'V 

cal  nor  horizonUl  dUtal  crest.    The  inTorior  cslcanoal  facet  is  undlv 

and  not  grooved,  and  does  oot  extend  over  Ihe  iatemal  liorder  ot  the 

fcrior  Bide  of  Ihe  bone.     It  exhibits  an  acute  border  on  the  exlornal  f 

The  calcanenra  is  rather  elongate,  and  the  free  portion  is  coiiipreEa«<l 

vilh  obtuse  margins  above  and  below.     The  transverse  nslragaUr   ;  P^*" 

cess  19  not  large  and   is  not  produced  beyond  lis  facet.     The  aacenC^^  •ding 

'   plaie  ia  Vfell  developed  and  has  a  superior,  unlnlemipted  convex  la««l^   ^*  "" 

the  fibula,  with  a  narrow  ftcet  on  Its  inner  aide.  The  inner  distal  asi: 

lar  facet  extends  the  entire  length  of  the  cuboid  facet.    There  is  a  !■ 

tudinal  ridge  on  Ibe  external  side  of  the  distal  end  of  tlio  calcancunt. 

Tbe  naineutar  and  cuboid  bones  are  distinct  from  each  other  nnd 

the  eciocuQeiform.     The  aslragalar  ligamentous  fossa  ia  in  the  narici^  ^^^u'**- 

cuboid  suture.     The  inferior  proximal  angle  of  the  cuboid  is  pmdu  ^^'oed 

posteriorly,  and  the  peroneal  process  well  forwards.     Tlie  eclocuiieif<=^   **"■' 

Is  distinct,   and  much  wider  than  long.     The  mesocuneiform  is  exte  ^^^t\o- 

posterior  in  position,  and  the  ttansverse  diameters  an;  small.     It  Is   f^^CP'"' 

duced  dislally.  overlapping  llie  head  of  the  second  melalarBiis.    Ec^^^-"'"* 

ciineifonn  wanllng.     The  metapodial  bones  are  entirelj  distinct.      '• —      '*"" 

.  laietBJ  metatarsals  are  well  developed.    The  second  articulates  witli  i>.^^=^>oin 

I  the  ecto-and  mesocuneiform  bones,   bj  a  proximal  extremity   whict       "  ■* 

'  laterally  compressed.     The  third  and  fourth  are  subequal  in  width,    *— ^^° 

atticulata  exclusively  with  the  ectocuneiform  and  cuboid  res pccti v ^^— ■^'  ^ ', 

The  fifth  motalarsus  is  compressed  proiimally,  and  lUu  external  par*-^^  °. 

its  extremity  articulates  with  a  lateral  fossa  of  the  cuboid.    The  i3i*=-^    , 

articular  extremities  of  the  metapodials  are  separated  from  the  anie»^^^;^^j 

face  of  their  shads  by  a  transverse  groove  ;  and  Ihey  have  a  well  marl 

articular  fossa  on  each  side.    The  trochlear  tongue  only  exists 

posterior  face,  where  It  is  prominent  and  compressed.     It  disappear^^^^,^— --j^, 

the  middle  of  the  dislal  end,   and  is  wanting  on  the  anterior  ttux.     '^'^r  \»o 

I    phalanges  are  depressed  proximally,  the  penultimate  onee  distally  ifcl^       ^~r 

'    The  ungues  are  rather  depressed  and  have  convex  external  borders.  Tl»^"^ 

pair  of  sesamoid  bones  below  Ihe  distal  articular  extremity  of  *■- 
f  metatarsals.  ^Uj 

ttittnry.  The  dental  and  cranial  characters  of  this  genus  were  fiiJ-^i^^^^m* 
described  by  Dr.  Lcidy  in  1852,  as  already  died,  la  llie  Extinct  M».*^Jjpihe 
malia  of  Dakota  and  Nebraska,  published  in  1809,  Dr.  Lcidy  added  t■^*^-;;^^ 
following  points  in  the  osteology  of  the  skeleton  of  the  Ortedimtida  C^^L  .^w 
■(2)  :  "What  are  supposed  to  be  the  bones  of  Ihe  forearm  and  ^Kg^'^—.^Xt 
discrete,  as  in  the  hog.  and  the  bones  of  llie  feet  correspond  la  mimb^  -if- 

with  those  of  this  animal."  In  1873*  Prof.  Marsh  confirmed  these  etkl''  ^J^^' 
mcnis  so  far  as  regards  the  metacarpal  bones,  and  added  that  "  Ihe  navies' '  ^f'^*- 
lar  and  cnlwid  bones  were  loosely  cooasifled  or  separate."  The  structuf^^  ^^ 
of  the  vertebrte,  and  of  the  greater  part  of  the  scapular  and  I 
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with  the  carpas,  tarsus  and  feet,  with  the  exceptions  above  noted,  are  now 
described  for  the  first  time. 

This  genus  appears  first  in  time  in  the  known  history  of  the  family,  and 
presents  as  with  its  primitive  or  least  specialized  characters,  or  those 
nearest  the  average  condition  of  the  ordinary  primitive  ungulate. 

Bpeeiei.  The  species  of  this  genus  are  difficult  to  discriminate  fh>m  the 
eridence  of  crania  alone,  and  their  true  number  will  remain  uncertain 
until  we  can  study  entire  skeletons.  My  material  enables  me  to  make 
some  progress  in  this  direction.  Alter  the  removal  of  the  forms  with  in- 
flated bulIflB  to  the  genus  Eucrotaphutt  there  remain  the  two  species  origi- 
nally referred  to  Oreodon  by  Leidy,  the  0.  culbertsoni  and  the  0.  graeiUs. 
To  tiiese  Leidy  subsequently  added  two  others,  the  0.  afflnis,  which  is  in- 
termediate in  size  between  the  two  named,  and  the  0.  hyhridus,  of  larger 
size  than  either.  As  the  condition  of  the  otic  bulles  in  the  last  is  unknown, 
Hb  generic  reference  is  not  certain.  All  these  forms  are  from  the  White 
River  epoch  of  Dikota,  Nebraska  and  Wyoming. 

My  material  is  largely  from  the  White  River  beds  of  Colorado.  I  find 
firom  this  region  the  true  0.  ffraeHis  and  the  0.  euU>ertsanit  abundantly 
represented.  Besides  these  there  is  a  form  intermediate  between  the  O. 
gradUi  and  the  0.  afJUniB,  which  is  nearer  the  former  than  the  latter.  Of 
O.  graciU$  there  are  two  skulls  complete ;  of  the  form  next  larger,  which 
I  call  0.  gracHU  eolarculoeMis,  two  complete  crania  (one  with  skeleton), 
and  a  fiice  with  teeth.  Of  a  form  between  the  0.  affinit  and  the  0. 
eulberUani,  there  are  four  skulls  complete  (two  with  skeletons) ;  and  of 
O.  euXberUoTU  proper,  numerous  parts  of  skulls  with  teeth,  but  none  com- 
plete. No  other  regions  which  I  have  explored  have  produced  these 
species ;  not  even  the  Ticholeptus  beds,  where  they  might  have  been  rea- 
sonably expected  to  occur. 

The  distinction  of  the  previously  known  species  will  remain  as  Leidy 
has  left  it,  with  certain  reservations  in  the  matter  of  dimensions  ;  while  I 
add  two  sub-species. 

Nasal  bones  obtuse  posteriorly;  frontals  little  produced  on 
either  side  of  them  ;  true  molar  teeth  not  exceeding  M.  .035 
in  length ;  canine  and  premolars  .030  ;  width  of  front  .046. 0.  gracUU. 
Nasal  bones  obtuse  posteriorly,  frontals  little  produced  on 
either  side  of  them ;  true  molar  teeth  not  exceeding  .037  in 
length  ;  canine  and  premolars  .039 ;  width  of  fh>nt  at  middle 

of  orbits  .046 0.  colarndoerma. 

Niasal  bones  obtuse  posteriorly,   frontals  little  produced  on 
^ther  side  of  them ;  true  molar  teeth  not  exceeding  .038  ; 

ttoni  at  orbits  .067  in  width 0.  afflnvt, 

•Nlaaftl  bones  acute  posteriorly ;  frontal  produced  to  an  acute 
^pex  on  each  side  of  them ;  molar  teeth  .040  ;  front,  .056. 

0.  periculorum. 
iTs  and  frontals  as  last ;  molar  teeth  .047 ;  front,  .050-}- . .  0.  eulbertsonu 

^^^lOa  AICXB.  FHIL08.  SOC.  ZXI.  116.  3lC»     PRINTED  JUNE  6,  1884. 
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From  this  table  it  may  be  seen  that  the  pataage  horn  the  null  01 
graeUis  to  the  large  0.  eulb&rUoni  is  accomplished  by  »  Mrfea  of  iiil» 
mediate  steps.  That  these  extreme  forms  belong  to  one  spodea  oaaaolbe 
admitted  without  evidence  of  more  complete  transition  than  we  ytt 
possess.  As  above  remarked,  groups  of  spedmena  represent  eack  im 
and  adhere  to  the  definitions  given  with  considerable  ildeli^.  ThelaigMl 
of  the  specimens  I  refer  to,  the  form  0.  pericidorum,  however.  imAm 
.042  in  the  length  of  the  true  molar  teeth,  and  the  amalleat  of  the  Ol 
culbmiumi  measures  .046.  These  I  must  consider  as  sub-apedea  only.  As 
regards  the  three  remaining  forms  the  length  of  the  tme  molar  series 
shows  a  complete  gradation.  The  size  of  the  cranium,  aa  indiceted  by  thi 
interorbital  width,  is  in  the  0.  affitUs  as  large  as  that  of  the  O.  eattirftwrf 
according  to  Leidy,  and  the  combination  of  characters  presented  by  thli 
form,  would  seem  to  entitle  it  to  specific  rank  as  suggested  by  LeIdy.  Oa 
the  other  hand  the  form  eolaradoeniis  agrees  in  interorbital  width  with  ths 
small  0.  grctcilis,  difiering  fh>m  it  in  the  greater  length  of  the  miusleaBd 
of  the  cranium.  But  here,  while  the  proportions  of  the  premolar  teelk 
distinguish  the  forms  well,  the  length  of  the  brain-case  does  net  ccrineids 
exactly  with  the  other  measurements.  The  measurements  of  four  akaDi 
are  as  follows :  0.  grcLc%U$  No.  1,  length  of  skull  M.  114.6  ;  No.  %  .IIQL 
0.  eoloradaneiii  No.  1,  .120  ;  No.  2,  .135. 

Oreodon  gracilia  Leidy. 

Proceedings  Academy  Philada.,  1851,  280 ;  1858,  802  ;  1854,  157  ;  1857, 
80  ;  Owen's  Report  Geolog.  Survey,  1852,  550,  PI.  XI,  figs.  2-^  ;  PL  Xm. 
figs.  5-6.  Ancient  Fauna  Nebraska  1853,  p.  53,  PI.  V,  figs.  &-4  ;  YI,  figs. 
1-7.    Extinct  Fauna  Dakota  and  Nebraska,  1860,  04,  PI.  YI,  figs.  2-3. 

Abundant  in  the  White  River  beds  of  Dakota,  Nebraska,  Colorado  and 
Wyoming. 

The  two  sub-species  are  distinguished  as  follows  : 

Length  of  superior  premolar  series,  M.  .023 O.  g.  graeOU 

Length  of  superior  premolar  series,  M.  .029 0.  g.  eotoradoentit. 

Oreodon  gracilis  gracilis  Leidy. 
Dakota,  Nebraska  and  Colorado. 

Oreodon  gracilis  coloradoensis  Cope. 
Colorado. 

Oreodon  affinis  Leidy. 

Extinct  Mammalia  Dakota  and  Nebraska,  p.  105  ;  PI.  IX,  fig.  8. 
Probably  from  the  White  River  beds  of  Nebraska. 

Oreodon  culbertsoni  Leidy. 

Owen's  Report  Geological  Survey,  1852,  548,  PI.  X,  figs.  4-6 ;  Xm, 
figs.  3-4  ;  Ancient  Fauna  Nebraska,  Smithsonian  Contrib.  to  Knowledge. 
1853.  45 ;  PI.  II,  III,  IV,  figs.  1-5,  V,  figs.  1-2,  VI,  figs.  &-11  ;  Prt>ceeds. 
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Academy  Philada.,  1858,  892  ;  1854,  85,  157  ;  1857,  89 ;  Bronn  Letheea 
G^eognoetica,  1856.  930.  Extinct  Fauna  Dakota  and  Nebraska,  1809,  p  .86 ; 
P].  YI,  fig.  1 ;  Vn  fig.  2 ;  IX,  figs.  1-2.  Merye4ndod<m  euXberUimi  Leidy, 
Proceeds.  Acad.  PhUa.,  1848,  47,  PI.  U ;  1860,  121 ;  1861, 289.  Or€od<m 
pHi&um  Leidy,  Proceed.  Phila.,  Academy  1851,  288 ;  Ootylopt  tpedosa 
Leldy,  Ibidem  289  ;  Oreodon  robuttum  Leidy,  Ibidem  276. 

The  White  River  epoch  of  Dakota,  Nebraska,  Colorado  and  Wyoming. 

The  two  sab-species  are  defined  as  follows : 

Length  of  superior  true  molar  series  fh>m  M.  .040  to  .042 

0.  c.  perieulorum. 
Length  of  superior  true  molar  series  from  .046  to  .050.  .,,0.e.  culbertsoni, 

Oreodon  ciilbertsoni  perieulorum  Cope. 

This  smaller  race  or  sub-species  has  ks  yet  only  been  found  in  the 
White  River  beds  of  Colorado  and  Wyoming.  I  do  not  detect  any  diflfer- 
ences  between  it  and  the  Nebraska  form  other  than  those  of  size. .  The 
largest  measurement  of  the  0.  e.  culbertsani  given  in  the  above  table  is 
derived  from  Leidy ;  my  largest  specimen  gives  .047  as  the  length  of  the 
trae  molar  series. 

Oreodon  culbertsoni  culbertioni  Leidy. 

Yery  abundant  in  the  White  River  formation  of  Dakota,  Nebraska, 
Colorado  and  Wyoming. 

EVCROTAPHV8  Leidy. 

Proceedings  Academy  Philada.,  1850,  p.  92.  Ancient  Fauna  of  Nebraska, 
Smithsonian  Contrib.  to  ELnowledge,  1858,  p.  56.  Epcreodon  Marsh,  Amer. 
Joum.  8ci.  Arts,  Vol.  ix,  1875,  p.  249. 

Premaxlllary  bones  distinct  fVom  each  other.  Otic  bulla  swollen.  No 
prelachrymal  or  nasal  vacuities. 

This  genus  presents  us  with  the  first  step  in  the  series  of  modifications 
which  the  primitive  form  underwent  with  the  advance  of  geological  time. 
It  appeared  contemporaneously  with  the  earliest  representatives  of  the 
Ikmily,  i.  «.,  in  the  White  River  epoch,  but  in  small  numbers.  In  the 
aocceeding  or  John  Day  epoch  the  genus  Oreodon  had  disappeared,  and 
the  present  form  had  multiplied  enormously  in  individuals,  if  not  in 
Bpecifls.    Subsequent  to  that  epoch  it  is  unknown. 

The  greater  number  of  the  Oreodont  remains  found  in  Oregon  belong  to 
this  genus.  The  Bucrotaphus  jaektani  bore  the  same  relation  to  the  Oregon 
John  Day  fkuna,  as  the  Oreodon  eulbertsoni  did  to  that  of  the  White  River 
epoch. 

The  species  of  Bucrotaphus  are  distinguished  as  follows  : 

L  Palatonareal  border  well  posterior  to  posterior  edge  of  maxillary 
bones. 
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a.  Infraorbital  foramen  above  firoot  of  P-m.  lU. 
Skull  depressed,  muzzle  short;   paxoccipltal  proccw  behind 
bulla  and  not  separated  fh>m  it  by  grooves ;  holla  grooTeJ 
to  apex  for  styloid  ligament,  etc  ;  zygoma  more  rolmat 

n.  Palatonareal  border  in  line  with  posterior  edges  of  maadllaiy 
aa*  Infraorbital  foramen  above  posterior  jMirt  of  third  premolmr. 
Paroccipital  process  behind  otic  bulla,  the  internal  border  of 

its  base  opposite  that  of  the  bulla. B. 

Paroccipital  process  external  to  the  middle  of  the  otic  balla ; 
generally  larger. jff. 

The  name  here  employed  for  this  genus  is  the  one  first  given  with  a 
definition.  The  typical  species,  E.  jcLckBoni^  was  widely  distributed,  aad 
appears  under  several  varietal  forms  and  sizes,  some  of  which  have  le- 
ceived  names.  Subsequently  to  the  original  description,  Dr.  Leidy  added 
to  the  genus  a  second  species,  which  probably  belongs  to  the  gCBW 
Agriochoerus.  On  this  account  Leidy  inclined  at  one  time  to  oombine  tht 
two  genera,  but  afterwards  abandoned  the  idea. 

Eucrotapliue  trigonoceptaalns,  sp.  nov. 

This  distinct  form  is  only  known  to  me  from  a  single  skull  of  an  dd 
animal.  In  the  character  of  its  otic  bulla  it  has  resemblance  to  the  speciei 
of  Agriochoerus,  while  the  maxillary  part  of  the  skull  has  the  poMerior 
position  of  a  true  Oreodon. 

The  muzzle  is  rather  depressed,  and  the  premaxillary  alveolar  border  ii 
almost  transverse.  The  position  of  the  canine  alveolus  is  swollen  later- 
ally, and  between  it  and  the  infraorbital  foramen  the  side  of  the  face  ii 
slightly  concave.  The  expansion  leading  to  the  malar  bone  commences  u 
the  posterior  slope  of  the  concavity  mentioned,  and  spreads  laterally,  without 
interruption,  beginning  to  project  l)eyond  the  superior  alveolar  border  at 
the  fourth  superior  premolar.  In  the  E.  j<ick$ani  this  is  not  apparent 
anterior  to  the  first  true  molar.  The  top  of  the  muzzle  and  the  front  are 
wider  than  in  that  species,  and  are  gently  concave  in  the  transverse  direc- 
tion. The  anterior  temi)oral  ridges  are  well  defined,  and  concave  in  out- 
line, uniting  early  to  form  a  prominent  sagittal  crest.  The  malar  bone  is 
a  little  concave  below  the  orbit.  The  malar  process  of  the  maxillary  pro- 
jects downwards  in  an  obtuse  angle,  opposite  the  penultimate  superior 
molar.  In  E.  ja(ksoni  the  malar  is  convex,  and  the  tuberosity  is  opposite 
the  last  molar.  The  squamosal  process  is  deeper  than  in  the  JSL  jaekioiiit 
and  sends  a  more  robust  apex  into  the  malar  bone,  the  apex  not  extending 
in  front  of  the  posterior  border  of  the  orbit.  The  supraoccipital  crests  are 
well  developed,  and  project  beyond  the  vertical  plane  of  the  condyles; 
they  continue  into  well  marked  posttemporal  crests,  as  in  the  other  species 
of  the  genus,  as  well  as  send  an  obtuse  ridge  downwards  on  each  aide  to- 
wards the  foramen  magnum.  The  median  supraoccipital  plane  disappeait 
downwards  in  a  wedge-shaped  apex,  which  causes  the  tranaverse  section 
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above  the  foramen  magnum  to  be  obtuse  anj^late  instead  of  broadly 
flattened  as  in  E,  jackaoni.  Tlie  mastoid  crests  are  roughened  and  are 
Tertical,  but  do  not  continue  directly  into  the  paroccipital  processes,  but 
are  separated  from  them  by  a  deep  excavation  of  the  external  margin, 
dae  to  the  internal  position  of  the  base  of  the  process. 

The  long  diameter  of  the  base  of  the  paroccipital  process  runs  outwards 
and  backwards,  and  it  is  attached  to  the  bulla  at  the  middle  of  the  posterior 
extremity  without  any  intervening  grooves  such  as  are  seen  in  the  other 
species  of  the  genus.  The  bullae  are  ovoidal  in  anteroposterior  section,  the 
regularity  interrupted,  however,  by  the  presence  of  a  ridge  on  the  exter- 
nal side  directed  posteriorly,  enclosing  a  groove  which  is  continuous  with 
the  stylohyoid  fossa.  Tlie  ridge  continues  into  the  inferior  crest  of  the 
tympanic  bone.  The  sphenoid  bone  is  regularly  convex  in  transverse  sec- 
tion, while  the  basioccipital  is  concave  on  each  side  with  a  narrow  median 
keel,  which  commences  opposite  the  anterior  edge  of  the  paroccipital  pro- 
ceases.  The  basicranial  axis  is  not  quite  in  line  with  the  basifacial,  but 
does  not  present  such  an  angle  with  it  as  is  seen  in  the  species  of  Mery- 
cochoerus,  where  the  skull  is  known  to  me.  In  this  respect  it  agrees  with 
the  other  species  of  the  genus.  The  postglenoid  processes  are  less  promi- 
nent than  in  B.  jacksoni,  but  have  a  base  more  widely  extended  outwards. 
The  external  border  is  very  oblique,  since  the  apex  is  narrowed.  The 
glenoid  region  is  more  extended,  both  transversely  and  anteroposteriorly 
than  In  the  E.  jackaonu  The  anterior  border  is  continued  as  an  alisphe- 
noid  angle  which  becomes  prominent,  and  overhangs  the  foramen  ro- 
tondum.  The  descending  alisphenoid  ridge  commences  within  the  anter- 
ior border  of  the  fonimen  ovale.  The  pterygoid  angle  is  anterior  to  the 
middle  of  the  palatosphenoid  wall  of  the  nareal  foramen,  and  in  front  of 
ft  the  edge  of  the  processus  pyramidalis  is  marked  by  a  shallow  fossa  or 
mark  of  insertion  of  the  internal  pterygoid  muscle.  The  nareopalatal 
border  is  as  far  posterior  to  the  line  connecting  the  posterior  edges  of  the 
maxillaries  as  the  width  of  the  second  molar  tooth.  The  palate  is  every- 
where nearly  flat.  The  malar  bones  spread  well  away  from  the  maxillaries 
on  each  side,  the  anterior  border  of  the  zygomatic  foramen  being  a  seg- 
ment of  a  circle.  The  squamosal  part  of  the  zygoma  is  more  widely  ex- 
panded tkian  the  malar  part.  In  E.  jaclaoni  the  shape  of  the  zygomatic 
foramen  is  quite  different.  Its  anterior  outline  is  interrupted  by  the  pro- 
jection of  the  maxillary  bone  posteriorly,  which  gives  Its  anterior  outline 
a  bllobate  form.  It  is  longer  than  wide  in  that  species,  and  wider  than 
long  in  the  E.  trigonocephalua. 

The  infraorbital  foramen  is  small.  There  are  two  lachrymal  foramina  ; 
one  larger,  within  the  preorbital  border,  the  other  smaller,  below  the 
tuberosity  on  the  rim  of  the  orbit.  The  frontal  foramina  are  separated  by 
a  space  equal  to  one-fourth  the  entire  frontal  width.  The  supraorbital 
notches  are  wanting.  The  preorbital  fossae  are  well  marked,  arc  distinctly 
defined  above,  and  extend  as  far  as  the  anterior  bonier  of  the  lachrymal 
bone.     The  orbit  is  round,  and  looks  upwards  as  well  as  outwards  and 
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forwards,  on  account  of  the  prominence  of  the  zygomatic  areh.  Hun 
are  two  postparietal  foramina,  one  below  and  behind,  the  other  oa  the 
parieto-squamosal  sutare.  The  mastoid  foramen  is  not  smalL  The  indrive 
foramina  are  large,  are  longer  than  wide,  and  are  separated  by  a  nther 
wide  isthmus.  The  palatine  foramina  are  opposite  the  third  premoliia 
There  is  a  foramen  immediately  below  the  postfrontal  proceea  The  optic 
foramen  issues  posterior  to  the  line  of  the  posterior  border  of  the  oitit, 
and  in  fh)nt  of  the  anteroinferior  angle  of  the  allephenoid.  Hie 
foramen  rotundum  is  large  and  round,  and  is  immediately  below  and 
within  the  ridge  above  mentioned,  and  is  not  overhung  by  a  transrene 
ridge  of  the  same,  as  in  the  species  of  Meryoochcsms  known  to  me. 
The  f.  rotundum  doubtless  includes  the  f.  sphenodrbitale.  The  t 
ovale  is  smaller  and  is  separated  by  a  considerable  interval  (torn  the  t 
lacerum.  The  latter  is  subtriangular  in  form  and  is  rather  smalU  since 
the  base  of  the  otic  bulla  is  in  close  sutural  contact  with  the  sphenoid 
and  basioccipital  for  a  considerable  distance.  The  f.  Jagulare  is  sab- 
triangular  in  outline  and  is  smaller  than  the  f.  rotundum.  It  is  entiitlj 
distinct  from  the  f.  condyloideum,  which  is  the  size  of  the  f.  ovale.  No 
f  supraglenoideum.  In  comparing  these  foramina  with  those  of  the 
B,  jackionif  a  general  resemblance  is  to  be  seen.  The  frontal  foil- 
mina  in  that  species  are  generally  closer  together  than  in  JS,  trig^noeepkM- 
lu9,  and  the  palatine  foramen  is  generally  opposite  the  foarth  premolar  in- 
stead of  the  third.  The  foramen  magnum  is  slightly  notched  on  Its 
superior  border  in  both. 

The  posterior  outline  of  the  nasal  bones  is  truncate ;  it  is  more  or  less 
acumiuate  in  all  the  specimens  of  E.  jacksoni  and  E.  major  accessible  to 
me.  The  prolongation  of  the  frontal  on  either  side  of  the  na^ls  is  also 
sliort  and  truncate  in  this  species,  and  narrow  and  acuminate  in  the  £. 
jacksoni  and  E,  major.  The  lachrymal  is  deeper  than  long  ;  in  the  specict 
last  named  it  is  of  variable  size  and  form,  but  is  usually  as  long  as  deep. 
There  is  no  distinct  ridge  along  the  parieto-squamosal  suture.  The  ali- 
sphenoid  has  a  considerable  contact  with  the  parietal.  The  palatomaxfl- 
lary  suture  is  irregularly  convex  backwards  on  each  side  of  the  median 
line.  It  erosses  the  palate  as  in  the  E.  jacksoni,  at  the  front  of  the  second 
maxillary  tooth. 

The  teeth  are  much  worn,  and  the  first  and  last  true  molars  with  several 

of  the  premolars  have  been  lost,  indicating  the  age  of  the  animal.    The 

incisors  are  small  and  have  round  roots.    The  canines  are  large  and  of 

the  usual  form.     The  space  between  them  and  the  first  premolar  is  short 

The  fourth  premolar  is  small.     The  second  true  molar  is  wider  than  long, 

and  has  no  internal  cingulum  except  between  the  lobes,  and  has  a  trace  of 

anterior  cingulum. 

Measurements.  M. 

Axial  length  from  occipital  condyles  to  premaxillary 
border 187 

Axial  length  from  occipital  condyles  to  postglenoid  pro- 
cess  031 
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Me(UuremerU$.  M. 

Axial  length  from  occipital  condyle  to  postfrontal  pro- 
cess  076 

Axial  length  firom  occipital  condyle  to  palatonareal  bor- 
der  079 

Axial  length  from  occipital  condyle  to  end  of  last  molar.  .091 

Diameters  of  orbit  5^«rtical 031 

c  horizontal 027 

Depth  malar  bone  at  middle  of  orbit 016 

zygomatic  process  posteriorly  to  glenoid  face 028 

skull  (right  angles  to  profile)  at  glenoid  face 045 

orbit 046 

p.m.  i 030 

Elevation  of  occiput  from  foramen  magnum 044 

Width  top  of  muzzle  at  preorbital  fossse 040 

at  middle  of  supraorbital  border 059 

"  postfrontal  process 075 

"  malar  below  orbit. 110 

**  zygomatic  process  of  squamosal 145 

of  occiput  at  condyles 066 

' '  occipital  condyles 039 

*'  palate  at  palatonareal  foramen 028 

"       '•       '•     atM.U 032 

«4      "canines 030 

Length  of  superior  dental  series  with  canines 088 

"        "  premolar  series 047 

"        •'  true  molar  series 036 

Diameters  canine  at  base  /anteroposterior 009 

t  transverse 010 

Dtametef.P-in.iT.|*''»**'P*>«'«''<'' ^ 

(.  transTerae 013 

Dtoinete«M.U.|^'""P«'*«'*«" ^^^ 

^  transverse 018 

The  typical  specimen  of  this  species  was  found  by  Charles  H.  Sternberg 
on  the  Korth  Fork  of  the  John  Day  river.  The  horizon  is  probably  some- 
what different  from  that  of  the  true  John  Day  epoch. 

SSncrotaplms  ladLSoni  Leidy. 

Proceedings  Academy  Philadelphia,  1850,  p.  92.  Ancient  Fauna  of  Ne- 
bimskB,  Smithsonian  Contributions  to  Knowledge,  1852,  p.  56,  Plate  VII, 
figs.  4-6.  Oreodon  InUUUua  Leidy,  Extinct  Mamm.,  Dakota  and  Nebraska, 
18e9»  p.  106.  Report  U.  S.  Qeol.  Survey,  Terrs.  1873. 1,  p.  318.  Oreodon 
oeddenialU  Marsh,  Amer.  Journal  Sci.  Arts,  1873  (May),  p.  409.  Epor- 
§odan  oeddsntdlM  Marsh,  Loc.  cit.,  1875,  p.  250.  Buerotaphua  oecidsntalit 
Cope,  Bulletin  U.  S.  Geol.  Survey  Terrs.,  V,  p.  59. 

CompArieon  of  numbers  of  crania  from  the  White  river  and  John  Day 
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formations  fklls  to  reveal  any  characten  distinguishing  them  as  mora  thta 
one  species.  In  fact  the  variation  in  varioas  respects  is  greater  unoog  ths 
individuals  of  the  John  Day  epoch,  tlian  between  those  of  the  two 
This  was  by  far  the  most  abundant  mammal  of  the  John  Dmy 
while  it  appears  to  have  been  rare  dunng  that  of  the  White  River. 

Specimens  difier  in  the  size  of  the  preorbital  fossa  irrespective  of  other 
differences.  In  some  specimens  it  is  wide  and  profound,  indoding  tht 
lachrymal  bone ;  in  others  it  is  less  extensive  and  is  shallow,  involving  tat 
part  of  the  lachrymal.  It  is  never  wanting  or  obscure.  For  eetimaUoi  of 
other  characters,  I  select  ten  crania,  nine  from  Oregon  and  one  ham 
Dakota,  as  expressing  the  greatest  range  of  variation.  Of  these,  thrss 
display  a  peculiarity  in  the  iorm  of  the  otic  bulla.  Instead  of  being  ooa* 
tract  ed  backwards  in  front,  it  is  protuberant  and  full  at  its  inferior  anterior 
part.  Five  other  crania,  agreeing  with  these  three  in  other  respect^ 
possess  the  normal  form  of  bulla.  In  one  cranium,  which  is  rather  men 
robust  than  the  others,  the  infraorbital  foramen  is  a  little  posterior  to  in 
usual  position,  being  above  the  anterior  part  of  the  fourth  premolar. 
This  tooth  is  also  distinctly  smaller  than  in  other  specimens  of  otherwise 
similar  dimensions.  The  majority  of  specimens  range  nearly  alike  in 
dimensions,  but  there  are  forms  distinctly  larger  and  smaller,  which  may 
represent  distinct  species.  This  question  can  be  better  decided  when  tlie 
skeletons  arc  known.  I  give  three  sub-species  which  are  defined  as  fd- 
lows : 

Length  of  cranium  M.  .107;  of  molar  series  M.  .086;  long 
diameter  of  base  of  paroccipital  process  transverse  ;  its  pos- 
terior base  flat E,  j.jadcaam. 

Lengtli  of  cranium  M.  .219 ;  of  molar  series  M.  .001  ;  paroccipi- 
tal process  us  above E,  j.  pacifiau. 

Length  of  crauium,  M.  .235;  of  molar  series,  M.  .000;  paroc- 
cipital process  strongly  compressed,  its  posterior  base  an- 

gulate  on  the  middle  line E.  j,  Upiacanthui. 

The  above  measurements  of  length  are  made  from  the  occipital  oondyles 

to  the  premaxillary  border  inclusive. 

The  three  forms  may  represent  good  species.  The  E.  j.jackMonils  of  the 
size  of  the  Oreodon  culbertsoni ;  the  E.  j.  leptacanihus  is  larger  than  the  K 
nidjur,  while  the  E.  j.  pacificus  is  intermediate  between  the  two. 

EucrotapliuA  jacksoni  jackfftoni  Leidy. 

The  typical  specimen  of  the  Oreodon  bullaius  Leidy  agrees  so  nearly  with 
the  original  type  of  EucroUtphua  jacksoni,  that  I  cannot  doubt  their  pert- 
inence to  the  same  species.  There  are  two  specimens  in  the  collection  of 
the  Philadelphia  Academy,  besides  the  last  named,  and  at  least  one  in  the 
museum  at  Princeton.  A  specimen  from  the  John  Day,  Oregon,  cannot 
be  distinguished  from  these.  It  agrees  with  Marsh's  measurements  and 
description  of  his  Oreodon  occidentalU,  and  no  doubt  represents  it.    Its 
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identity  with  his  0.  buUatus  has  already  been  surmised  by  Leidy  (Report 
U.  8.  Geol.  Survey  Terrs.,  I,  p.  318). 

Eacrotaplms  lacktoni  paciflcnii  Cope. 

This  form  is  materially  larger  than  the  last  named,  equaling  in  dimen- 
sions and  resembling  in  general  form  the  Eucrotaphua  major  Leidy,  of 
Uie  White  River  beds.  It  is  no  doubt  the  form  which  has  been  identified 
-under  that  name  by  Leidy  in  his  report  on  John  Day  Fossils  in  the  Report 
of  the  U.  S.  Geological  Survey  of  the  Territories,  Vol.  L  It  is  diflerent 
from  that  animal  in  the  form  and  position  of  the  paroccipital  process,  as 
.already  pointed  out.  I  have  eight  crania  disengaged  from  the  matrix 
which  agree  in  dimensions  and  other  characters  assigned  to  this  sub-spe- 
cies. In  one  of  them  the  paroccipital  process  presents  an  approach  to  the 
form  of  that  of  the  E.  j,  Uptacanthtu,  A  specimen  fh>m  the  White  Buttes 
of  Central  Dakota  agrees  with  those  fh)m  Oregon  in  all  the  essential 
.diaracters,  and  is  the  second  one  of  the  subspecies  I  have  seen  which  is 
not  Oregonian.  I  have  many  crania  of  this  sub-species  not  yet  entirely 
cleared  of  matrix. 

From  John  Day  river  and  Crooked  river,  Oregon  ;  C.  H.  Sternberg  and 
J.  L.  Wortman  ;  White  river  of  Nebraska.  Mus.  Princeton. 

Bvcrotapliiui  laclLSoni  leptacantlins  Cope. 

This  is  the  largest  form  of  the  genus,  exceeding  the  typical  E.  major  in 
the  length  of  the  skull  by  28  mm.  It  is  thus  far  represented  in  my  collec- 
tion by  two  very  perfect  crania.  There  is  considerable  reason  for  antici- 
jlating  that  this  form  will  turn  out  to  be  a  valid  species.  Besides  the  pecu- 
liar form  of  the  paroccipital  processes,  the  typical  specimen  presents  the 
following  characters  : 

The  fh>ntal  region  is  flatter  than  in  the  two  other  sub-species,  and  is 
concave  on  the  median  line  in  transverse  section.  This  concavity  is 
probably  partly  abnormal.  The  profile  of  the  sagittal  crest  instead  of  pre- 
senting a  gently  convex  outline,  is  concave,  rising  posteriorly.  The  lateral 
occipital  crests  instead  of  being  angulatc  are  truncate  behind,  and  the  in- 
ferior angle  projects  much  beyond  the  vertical  line  of  the  occipital  con- 
dylea.  As  this  part  is  broken  off  in  most  of  my  specimens  of  the  E.  J. 
paeffieuM,  I  cannot  decide  as  to  its  value.  The  inferior  carina  of  the  tym- 
panic bone  extends  forwards  to  contact  with  the  internal  extremity  of  the 
poetglenoid  process.  It  does  the  same  in  the  Oregon  specimen  of  E.  j. 
jaektoni,  and  In  the  Dakota  specimen  of  the  E,  j,  paetflcus.  In  two  of 
the  latter,  fh>m  Oregon,  where  the  part  is  cleaned,  the  keel  does  not  extend 
flo  far  forwards  or  inwards. 

The  typical  specimen  is  from  the  John  Day  beds  of  John  Day  river, 
Ongon,  and  was  found  by  Jacob  L.  Wortman. 

E«crotapliaa  major  Leidy. 

Oreodon  nutfor  Leidy,  Ancient  Fauna  of  Nebraska,  1853,  p.  55.  PI.  IV, 
fig.  6.  Proceedings  Academy  Philadelphia.  1853,  398  ;  1856.  164 ;  1857.  89. 
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'  Eztiiict  MJEtmmalia,  Diikota  and  J^ebraaka,  1869,  p.  W,  PI.  YII,  t§,  I; 
VIII.  Eporeod&n  major  Marsh,  Am.  Jonrn.  8cL  Arti^  1875,  p.  250. 

I  flDd  this  species  to  differ  in  the  external  poaition  of  the  paroodpkil 
process,  as  related  to  the  otic  biilla,  from  the  27.  jaektoHi,  I  might  add  that 
it  diners  in  dimensions  fVom  all  excepting  the  B.  Jack$ani  pac^hiu.  la 
the  E.  JackBoniihe  base  of  the  paroccipltal  proceaa  ia  In  the  mlbm  llneai 
the  interior  base  of  the  otic  holla.  In  the  Oregon  form  of  the  K  m^ 
the  base  of  the  paroccipltal  proccsa  is  much  flattened,  ao  as  to  be  tnah 
verse,  and  its  internal  border  is  pn  the  external  aide  of  the  eztmnlty  of  tie 
large  swollen  bulla.  This  species  differs  also  from  the  B.  jaekmmi  In  tla 
median  vertical  carina  of  the  occipital  bone  above  the  foramen  magnaa, 
a  region  which  is  in  the  E.  jaektoni  broadlj  flattened.  Besides  then 
points  I  do  not  notice  any  divergence  from  the  E,  JaeieBoni,  with  whidi  k 
agrees  in  the  various  characters  in  which  the  latter  differs  from  tlM  K. 
trigonotephaluM. 

The  Nebraska  and  Oregon  forms  do  not  agree  in  all  raapecta.  Thoik 
while  the  dimensions  of  the  dental  series  are  the  same  in  both,  the  frontal 
region  is  more  elongate  in  the  Oregon  animal,  giving  greater  length  to  tlie 
skull.  Tlie  third  superior  premolar  has  a  somewhat  difflercnt  form  in  tlie 
two.    They  may  then  be  characterizeil  as  follows : 

Dental  scries  M.  .1S5 ;  skull  .324  ;  third  superior  premolar,  sab- 

trinngular B.  tn.  n^for. 

DenUil  scries  M.  .125  ;  skull  .240  ;  third  superior  premolar  aub- 

quadnitc B.  fli.  Umgifrom. 

Eiicrotapliiis  major  major  Leidy. 
Known  only  as  yet  from  the  White  River  epoch  of  Nebraska  and  Dakota. 

Eucrotaplius  major  longifrons  Cope. 

Known  from  a  single  skull  from  the  North  Fork  of  the  John  Day  river. 
C)rcgon,  found  by  Charles  II.  Sternl)erg.  It  may  be  obaerved  here  tint 
the  Oreodontidn!  of  this  locality  are  mostly  distinct  from  the  species  nf 
the  John  Day  river  proper. 

i^ERYCOCHCBRVS  Leidy. 

Report  U.  S.  Geol.  Survey  Terrs.,  I,  1873,  p.  202.  Bettany.  Quart. 
Journ.  Geol.  Soc.  London,  1876,  p.  262 ;  Cope,  American  Natorallsi.  1^ 
p.  2<^1.  Leidy,  Extinct  Mammalia  of  Dakota  and  Nebraska,  1869,  p.  110 
(nomen  nudum).  Proceedings  Academy  Philadelphia,  1858,  p.  ^ 
(nomcn  nudum). 

As  indicated  in  the  analytical  table  at  the  head  of  this  article.  IcbdodIj 
distinguish  this  gentis  from  Eucrotaphus  by  the  continence  of  the  pR- 
maxillary  bones.  The  position  of  the  external  infraorbital  torameocto* 
not  be  regarded  as  furnishing  generic  characters,  especially  as  it  diipUji 
considerable  variation  and  gradation.  Some  of  the  species  are  in  thif 
reelect  quite  identical  with  species  of  Merychj'us  (J/,  auperbui),  while otIieB 
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poflseas  tbe  widely  different  position  ascribed  to  this  genus  by  Leidy.  Few 
if  uny  of  the  characters  given  by  Mr.  Bettany  as  those  of  the  genus,  can 
be  regarded  as  other  than  characters  common  to  several  of  its  species. 
Perhaps  the  most  important  of  these  is  the  angle  formed  by  the  baslfacial 
with  the  basicranial  axis,  by  which  the  face  is  presented  as  much  forwards 
as  npwards.  The  species  present  considerable  variety  in  form.  The  ge« 
nna  embraces  the  largest  species  of  the  fhmily,  such  as  M,  ma^rosUgns,  M. 
MuperbuB,  etc.    The  characters  of  the  species  are  as  follows : 

I.  Foramen  infhM)rbitale  above  middle  of  fourth  sui>erior  premolar  ;  pos- 
terior part  of  zygoma  expanded  ;  palate  moderately  produced  i)Oflt«riorly. 
Squamosal  part  of  /ygoma  less  expanded  anteriorly  and  with 

rounded  border ;  head  elongated ;  premaxillary  bone  not 
produced  ;  otic  bulla  larger,  compressed,  extending  anterior 
to  postglenoid  process ;  size  large M,  superbusm 

Head  shortened  occipitally,  so  that  a  line  drawn  through  post- 
glenoid and  paroccipital  processes  makes  00^  with  the 
middle  line ;  malar  bone  openly  grooved  below  orbit ; 
angle  of  mandible  obliquely  truncate M.  leidyi, 

^Squamosal  part  of  zygoma  most  expanded  in  front,  and  elevated 
behind,  so  that  the  cranium  is  as  wide  as  from  the  paroccipi- 
tal process  to  the  canine  tooth  ;  its  posterior  angle  rising  to  a 
level  with  the  sagittal  crest ;  its  inferior  edge  spread  out- 
wards ;  its  superior  edge  truncated  ;  occiput  not  shortened  ; 
malar  flat  below  orbit ;  postglenoid  process  marking  front 
of  bulla M,  ehelydra, 

II.  Foramen  infhiorbltale  above  the  first  true  molar.  Palate  greatly 
prodaced  posteriorly. 

Squamosal  part  of  zygoma  much  expanded,  and  with  truncate 
edge ;  malar  bone  robust,  prominent ;  skull,  width  equal 
.  length  from  condyles  to  first  premolar ;  maxillary  produced 
anteriorly  ;  fh>ntal  plane,  transverse  diamond- shaped ; 
bulla  small,  conical,  posterior  to  anterior  edge  of  postglenoid 
process M.  ma^oaiegus. 

Squamosal  part  of  zygoma  little  expanded  upwards  or  lateral- 
ly! edge  rounded  ;  malar  bone  fiat ;  bulla  large,  extend- 
ing in  firont  of  postglenoid  process  ;  firont  longitudinally 

diamond-shaped,  decurved  at  orbit if.  monkmui. 

m.  Foramen  infhtorbitale  above  anterior  border  of  second 

true  molar. 

Zygoma   originating   above   second    molar ;    large ;    incisors 

small  (fkle Leidy) 3f,  Trustieus. 

Zygoma  originating  above  third  true  molar  ;  larger :   incisors 

large  (fide  Leidy) , M.  propriu$. 

Of  tbe  above  seven  species,  four  are  represented  in  my  collection,  some 
of  them  by  a  large  amount  of  material.    Tlie  latter  are  from  the  .Tolm 
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Day  and  TIclioleptus  Miocene  horizons.  The  M,  nutieus  of  Leidy  it  oal| 
known  to  me  from  the  descriptions  of  that  author.  It  Is  flnom  the  Sweet- 
water river,  Wyoming,  f^om  a  bed  of  probably  Ticholeptus  afa.  The 
4f«  propriuM  Leidy,  also  unknown  to  me  by  autopsy,  is  ftom  the  head  at 
the  Niobrara  river,  Nebraslu,  fh>m  a  bed  said  by  H»yden  to  be  mter- 
mediate  between  the  Oreodon  or  White  River  and  Procamelna,  or  Loup 
Fork  horizons,  and  therefore  probably  ot  Ticholeptus  age  also.  The  M. 
Uidyi  I  only  know  fh>m  the  description  of  Mr.  Bettany.  It  is  Ihmi  tks 
John  Day  beds.  Mr.  Bettany  also  describes  an  M,  temporolM,  which  I 
cannot  distinguish  fVom  the  M,  tuptrbm  Leidy. 

Blerycoclicerus  superbas  Leidy. 

Oreodon  $uperbu8  Leidy,  Proceedings  Academy  Philadelphia,  187Q,  pi 
109.  Extinct  Mam.  fauna,  Dakota  and  Nebraska,  1869,  p.  211 ;  Plate  I, 
f  g.  1 ;  II,  fig.  16  ;  yil,  figs.  7-11.  M.  temporalis  Bettany,  Quar.  Joani. 
Geol.  Soc.,  London,  1876,  xzii.  p.  269 ;  PI.  XVII. 

Of  this  fine  species  I  have  nine  crania  extracted  from  the  matrix,  sad 
a  good  many  not  yet  cleaned.  As  the  specimen  described  by  Leidy  is  is 
a  veiy  imperfect  condition,  the  characters  of  the  species,  and  even  iu 
generic  position,  have  remained  hitherto  very  obscure. 

As  compared  with  the  allied  species,  the  M,  iuperbui  is  slightly  exceeded 
in  size  by  the  J/.  maeroeteguM  and  M,  montanuM,    Its  posterior  lyffo- 
matic  expansion  is  less  pronounced  than  in  the  M»  maeroHegtu  and  M. 
chelydra,  and  its  border  is  rounded,  even  when,  as  is  sometimes  tlie  csm^ 
it  is  greatly  thickened.    In  the  first  and  last  named  of  the  above  speciei» 
its  border  is  separated  by  a  distinct  angle  from  both  the  internal  and  ex- 
ternal faces,  forming  thus  a  distinct  truncate  face  which  looks  upwank 
The  otic  bulla  is  larger  than  in  the  two  species  mentioned,  and  extendi 
anterior  to  the  postglenoid  process.  The  nareal  fissure  extends  well  down 
towards  the  alveolar  border  of  the  premaxillaries,  which  are  therefore 
more  extensively  separated  than  Leidy  represents  to  be  the  case  in  the  M. 
rustfcus.    The  external  face  of  the  malar  bone  below  the  orbits  is  ilsL 
The  anterior  extremity  of  the  zygomatic  process  is  not  so  prominent  ss  in 
M.  chelydra,  and  Is  rounded  instead  of  being  flared  out  below,  as  in  tbit 
species.     The  greatest  width  of  the  skull  is  at  the  glenoid  sur&ces,  tad 
not  anterior  to  them,  us  in  M.  chelydra.     In  only  one  of  seven  crtnti. 
where  the  imrts  are  preserved,  does  the  posterior  squamosal  angle  rise  tf 
high  as  the  sagittal  crest. 

I  cannot  detect  any  difference  between  the  specimen  described  by  Mr. 
Bettany  as  the  type  of  IiLs  M.  temporalis,   and  those  of  the  M,  Buperhn* 
in  my  ]K>8session.     Tlic  shallowness  of  the  preorbital  fossa  described  by 
Mr.  Bettany  is  rei>eated  in  one  of  my  crania,  and  its  depth  is  very  vari- 
able in  the  others.     As  regards  the  Af.  leidyi  of  Bettany,  I  have  none  ex- 
actly like  it,  although  the  type  specimen  does  not  dificr  much  fttim  the 
M.  superbus,  to  judge  from  the  figure  and  description  given  in  the  Quarter- 
ly Journal  of  the  Geological  Society.  1876,  p.  270.    The  two  distinctive 
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charftctere,  which  appear  moBt  tangible  among  those  mentioned  by  Mr. 
Bettanj,  the  shortneM  of  the  occipital  region,  as  measured  by  the  angle 
made  by  a  line  drawn  through  the  poatglenoid  and  parocdpital  processes, 
with  the  middle  line,  and  second,  the  grooved  character  of  the  sub- 
orbital  part  of  the  malar  bone,  are  not  found  in  any  of  my  specimens  of 
JK  tup&Hnts,  The  anterior  extremity  of  the  squamosal  process  of  the 
zygoma  is  protuberant  in  one  of  them,  as  in  the  M,  leidyi.  Another  char- 
acter  is  suggested  by  Mr.  Bettany's  figure,  but  is  not  mentioned  in  the 
text  The  angular  border  of  the  mandibular  ramus  extends  obliquely 
forwards  instead  of  being  prominently  convex  as  in  the  best  preserved 
entire  mandible  of  the  M,  iuperbut  in  my  possession.  Nevertheless  in 
another  specimen,  where  a  good  deal  of  the  posterior  border  is  preserved, 
the  outline  is  nearly  as  oblique  as  in  the  H  leidjfi.  The  species,  however, 
is  distinct  so  far  as  now  known. 

John  Day  epoch,  Oregon,  C.  H.  Sternberg  and  J.  L.  Wortman.  Ix>cal- 
ities,  John  Day  river.  Bridge  creek,  and  Camp  creek  of  Crooked  river. 

Merycoclicerus  leidjri  Bettauy.. 

Quarterly  Journal  of  the  Qeological  Society  of  London,  xxxi,  1875, 
p.  270 ;  Plate  XVIII. 
Defined  and  discussed  under  the  preceding  species. 
John  Day  epoch,  Oregon  ;  Lord  Walsingham.    John  Day  river. 

Merycoclicenis  dtelydra,  sp.  nov. 

This  species  is  known  to  me  by  a  skull  without  mandible,  which  is 
entire,  except  that  the  extremity  of  the  nasals  and  the  border  of  the  pre« 
maxillary  bones  are  broken  off*.  It  is  unfortunate  tliat  I  have  no  second 
skull  to  confirm  its  characters,  but  ray  numerous  specimens  of  the  M, 
nqMrftttf,  to  which  it  is  most  nearly  allied,  do  not  present  any  approxima* 
tions  which  suggest  transitions  between  the  two. 

The  striking  character  of  this  cranium  is  its  great  breadth  at  the  tem- 
poral regk>n,  as  compared  with  its  length  and  other  dimensions.  The 
forms  of  the  otic  bulla  differ  fW)m  those  of  the  3f,  $uperbus.  One  method 
of  expressing  the  width  of  the  skull  is  as  follows.  The  point  of  the  fh>ntal 
bone  which  is  equidistant  fh>m  the  supraoccipital  notch  and  the  external 
•dge  of  the  zygomatic  arch,  measured  in  a  horizontal  plane,  is  directly 
above  the  posterior  or  nareal  palatal  border,  when  the  skull  rests  on  the 
taeth.  In  the  if.  $uperbu»,  in  the  most  robust  examples,  this  point  is  above 
a  point  which  is  a  good  deal  nearer  to  the  line  of  the  anterior  edge  of  the 
glenoid  surlkces  than  to  the  jMilatal  border,  and  at  least  80mm.  posterior 
to  the  latter.  That  this  relative  shortness  of  the  basicranial  axis  is  not 
due  to  a  shortening  posterior  to  the  glenoid  surfaces,  as  is  the  case  in  M. 
loidjfi  Bett.,  Is  proven  by  the  fact  that  a  line  drawn  through  the  postglenoid 
and  parocdpital  process  makes  an  angle  of  90^  with  the  middle  line,  as 
in  Mm  iup^hut. 

The  muzzle  is  compressed  and  its  superior  surface  is  regularly  rounded 
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The  side  is  divided  by  the  gentle  convezitj  oontinned  forwardi  from  the 
malar  region.    Below  this  and  above  the  premolars  the  fkoe  la  oooflsta 
Above  it  the  preorbltal  fossa  is  well  marked,  though  not  deep^  and  gnda- 
allj  fades  out  anteriorly.  The  interorbital  region  is  flat,  as  in  Jf.  matr^k 
gtu,  and  the  supraorbital  border  is  not  decurved,  as  it  is  in  M,  svjiirtesaDd 
M,  montanvs.    The  supraorbital  and  preorbltal  bordera  of  the  front  vm^ 
however,   not   continuous  as  in  if.  maeTo%iegH$t  though  neatly  in  tks 
same  line,  which  they  are  not  in  M.  wperlnu.  The  orbits  are  more  gbUqei 
than  in  3f,  iuperhtu,  looking  more  upwards  and  forwarda»  end  Ihelr  veiti- 
cal  exceeds  their  transverse  diameter.    The  malar  bone  though  oblique;  ii 
more  vertical  than  the  orbit  below  the  latter,  and  has  an  un  In  tempted 
gently  concave  surface.    The  postorbital  bridge  ia  narrow,  and  ooesiiU 
one-half  of  the  malar  and  one-half  of  the  frontal  bones.    The  inferior  edgt 
of  the  malar  is  thin  and  is  slightly  convex  downwards^  and  paaaea  iMhind 
the  protuberant  squamosal  at  a  point  behind  the  line  of  the  poeifrontal  pro- 
cess. The  anterior  exi  remity  of  the  squamosal  is  not  protuberant  below  the 
orbit  and  only  begins  to  rise  gradually  below  the  line  of  the  poetfrontal 
process.    It  then  expands  rapidly  downwards  and  outwards  In  a  stroeg 
curve,  with  its  flat  surface  looking  upwards  as  much  as  outwarda    After 
making  a  short  downward  turn  it  rises  steeply,  contracting  gradually  in- 
wards, and  presenting  a  convexity  posteriorly,   with  its  truncate  edge 
looking  outwards:    Its  apex  is  nearly  on  a  level  with  the  sagittal  creit 
The  inner  or  descending  edge  of  this  process  is  concave,  so  that  the  apei 
overhangs  a  little  the  posterior  outlet  of  the  temporal  fossa.    The  anterior 
temporal  angles  are  strongly  marked  and  unite  into  a  sagittal  crest    Tbe 
edge  of  the  crest  is  thickened,  so  that  its  section  is  a  letter  T. 

The  supraoccipital  bone  presents  a  wide  flat  convexity  above  the  foramen 
magnuin,  in  distinction  from  tlie  stronger  convexity  of  Jf.  $upei^u»,  and 
the  still  stronger  of  the  M.  mofTOitegtis  and  M.  moniatiu$.    As  in  the  otliei 
species,  the  posttemporal  (=  lateral  occipital)  crests  are  only  preKst 
at  the  upper  half  of  the  occiput.     Between  them  there  are  two  ligamen- 
tous or  tendinous  insertions,  but  no  median  keel.    The  exoccipital  and 
posttympanic  borders  form  a  tuberosity  below  the  meatus  auditorius,  which 
passes  upwards  into  a  short  convex  posttemporal  crest*    The  paroccipitsl 
process  nearly  reaches  the  postglenoid  by  its  anterior  <>xtemal  edge.   Tbe 
tympanic  is  complete,  is  not  keeled  below,  and  extends  itself  as  a  lamini 
over  the  i)()sterior  side  of  the  postglenoid  process.    The  section  o(  the 
basioccipital  i!%  open  V- shaped.    The  inferior  flat  surface  of  the  sphenoid 
is  produced  backwards  in  a  wedge-shaped  prominence  to  a  line  connect- 
ing the  anterior  edges  of  the  imroccipital  processes.    It  has  the  same  form 
in  Ai.  rnarroaiegus,  but  in  three  skulls  of  M.  iuperbfu,  where  ii  ia  visible, 
the  apex  of  the  wedge  does  not  extend  posterior  to  the  middle  of  the  otic 
bulla*.     The  l)ulla'  are  small  and  subconi(.*al,  and  reach  aa  far  as  the  ante- 
rior edge  of  the  iK)stglenoid  process.    In  the  latter  the  transverse  diam- 
eter exceeds  the  anteroposterior,  which  exceeds  the   vertical    diameter. 
This  process  and  the  otic  bulla  arc  of  about  equal  protuberance.     In  four 


LJ  525  [Cope. 

cimnia  of  the  M,  9uperbu9,  where  both  are  Well  preserved  and  exposed,  the 
bulla  18  "considerably  mora  promhieiit  than  the  postglenoid  process.  The 
glenoid  snrfaoe  is  well-defined  and  equally  wide  at  both  extremities.  The 
ilkferiorly  presented  surface  of  the  zygomatic  arch,  is  wider  than  in  any  of 
the  other  species,  including  examples  of  M.  •«eper&uc  of  superior  dimensions 
In  other  raspects.  The  surface  is  rugose.  The  length  from  a  line  connect- 
ing the  median  external  columns  of  the  last  superior  molar,  to  the  poste- 
rior nareal  border,  enters  throe  times  into  the  distance  from  tlie  latter  to 
the  border  of  the  foramen  magnum.  In  M.  tuperhns  it  goes  three  to  three 
and  a  half  times ;  in  M.  macrosttffus  and  M,  montanus  once  only.  Be- 
hind the  molars  the  produced  palatal  rooris  more  concave  than  between 
the  last  two  true  molars.  The  palate  becomes  then  more  concave  (convex), 
and  between  the  first  premolars  and  canines  l>ecomes  Hat,  and  expand^ 
laterally.  The  nareal  fissure  is  not  much  contracted  between  the  pre- 
maxilllaries. 

The  infraorbital  foramen  is  above  the  anteri«)r  half  of  the  sujxirior  fourth 
premolar,  and  is  of  moderate  size.  The  frcmtal  foramina  are  separated  by 
a  space  which  is  less  than  half  as  wide  as  that  which  separates  each  one 
from  the  superciliary  border.  There  is  no  supraorbital  notch.  The  in- 
dsiye  foramina  are  large,  are  wider  than  long,  and  approach  close  to  the 
bases  of  the  canine  teeth.  The  palatine  foramina  are  minute  or  obsolete. 
The  foramen  ovale  is  isolated  and  is  opposite  the  junction  of  the  glenoid 
and  postglenoid  surfaces.  The  Jugular  foramen  is  Isolated  by  the  exten- 
siTB  contact  of  the  otic  bulla  and  tlie  basicranial  axis.  Periiaps  the 
condyloid  foramen  is  included  in  it,  as  I  do  not  find  it  in  the  usual  position. 
The  animal  is  so  old  that  no  sutures  are  visible. 

The  teeth  are  not  all  cleared  from  the  matrix,  which  is  hard  and  brittle. 
The  first  true  molar  is  much  worn.  The  first  premolar  is  two- rooted,  and 
b  separated  fh>m  the  canine  by  a  diastema  equal  in  length  to  the  long  dia- 
meter of  its  crown. 

Mtaviremen  t*.  M . 

Length  from  occipital  condyle  to  front  of  canine  t(X)th.  .:^)0 
••  '*  ••  "  "  postglenoid  process. . .  .041 
"  "  •*  **  "  I>o8tfrontal  process.  ..  .132 
•'  **  ••  "  *'  palatonareal  border..  .118 
••  •«  *'  **        '*  end  of  last  molar 140 

•^, -^       r  -.  ui4  <^  vertical 0455 

Diameters  of  orbit  -.  ^^ 

i  transverse 039 

Depth  of  malar  bone  at  middle  of  orbit 034 

<<      «•  zygomatic  process  to  glenoid  face  behind 088 

Width  of  top  of  muzzle  at  preorbital  ff>88a 043 

"     at  middle  of  supraorbital  border 094 

"      ••  maUkr  below  orbit 160 

"      "  middle  of  zygomatic  arch 254 

"      of  occiput  at  superior  crests OoO 
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Meagurenienti,  M. 

Elevation  or  occiput  from  foramen OM 

Width  of  occipital  condyles •  .068 

Width  of  occiput  at  condyles 005 

Depth  of  slmll  at  right  angles  to  profile  at  glenoid,  thee.  .OiS 

*•         •'      "        "         orbit 087 

**  **      '«        «<         P-m  1 OTO 

Length  of  superior  dental  series  with  canine. 100 

"  "         premolar  series • 081 

"  "         true  molar  series 


Diameters  M.l  I  "»*"*»»»*•'•<"• JJJ* 

^  transverse 0186 

Dtemeter8  0fcanine|*"»«™P«"«''*» *" 

i  transverse 020 

DUmeUre  p.m.  ||  j  anteroposterior. 01S5 

i  transverse .090 

Width  of  palate  at  m.  i 044 

Pm.i 067 

The  typical  specimen  was  found  on  the  John  Day  .river,  Oregon,  bj 
Mr.  J.  L.  Wortman. 

Merycoclieerue  macroetegus,  sp.  nov. 

I  have  been  able  to  discover  in  my  collection  as  yet»  but  one  cfaahiB 
with  entire  mandible  of  this  species.    The  very  marked  characters  of  tkii 
skull  arc  such  that  no  farther  evidence  of  its  reference  to  a  peculiar  spedet 
is  needed.    Its  affinities,  as  expressed  in  the  analytical  key  which  acoon- 
panics  the  general  discussion  of  this  genus,  are  with  the  M,  mantMUi. 
This  is  shown  in  the  posterior  positions  of  the  infraorbital  foramen,  sod 
of  the  posterior  nares.     As  peculiar  characters  may  be  added  the  form  of 
the  frontal  plane  and  of  the  otic  bulla  ;  also  the  prolongation  of  both  tlie 
premaxillary  and  supraoccipital  regions,  and  the  forms  of  the  zygoma,  tlie 
angle  of  the  mandible,  and  the  first  inferior  premolar  tooth.    Theikoll 
reaches  a  greater  lengtli  than  that  of  any  species,  excepting  the  M.  mon- 
tanu$,  but  is  not  nearly  so  robust  as  in  the  M.  chelydra,  resemblinf  in 
this  respect  rather  the  Af.  »uperbus. 

The  muzzle  is  compressed,  and  there  is  a  decided  concavity  Just  sbore 
the  second  premolar,  above  which  the  surface  is  a  little  convex.  Alwre 
the  infraorbital  foramen,  the  face  is  abruptly  convex,  the  convexity  liop* 
ing  upwards  to  the  base  of  the  median  ridge  formed  by  the  convex  dsmI 
bones.  Behind  this  the  side  of  the  face  is  a  plane  which  slopes  outwtrdi 
as  it  descends,  which  is  only  interrupted  by  the  rather  small,  bat  well  de- 
fined, preorbital  fossa.  The  fossa  is  better  defined  in  front  than  intheotkcr 
species,  but  I  do  not  know  whether  the  character  is  constant.  The  froot 
is  a  transverse  diamond-shiiped  area,  bounded  posteriorly  by  the  anterior 
tem|»onil  ridge*;,  and  anteriorly  by  the  lines  of  the  supraorbital  borden 
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S^^xln*^^ 'c  ilifir  point  of  loIen«cUon  with  puch  oiber.    Sucb  point  of 
Xntenectivn  If  nlwre  the  tecond  Inie  motikr  in  ihi«  Epeciu  ;  \n  M.  tuperbu* 
■ind  Jf.  cAcIydnt  it  ifi  Above  the  poeicrior  part  of  ihesecoad  premolar.  The 
^■res  in  these  fpeclei  cncloseU  by  the  lines  in  queslion  is  bBlfiiB  long  again 
MU  «rlde.  instead  of  wider  tlisn  long  by  18mn.    This  difference  ie  partly 
^a»U8(rd  by  the  greater  proiuinence  ami  fiatneM  o(  the  poitorbllal  angle  of 
-•he   Ironinl  bone  in  ilie  J^  maefotltyvt,»aA  Ibe  more  anterior  direction 
«:>r   tli«  orbits,  which  I   may   add   huve  none  of  the  tendency  to  superior 
flirccUon  seen  In  M.  cktlydra.     The  wide  Irianguiar  area  Ibus  enclosed  on 
i  U  exIerDAl  sides  by  the  orbit  nnd  anterior  temporal  ridges,  is  perfectljr 
XIaU      Sucb  on  area  can  hardly  be  defined  in  the  other  specleB,  and  the 
surface  ibere  is  rounded  and  descending.    The  malar  bone  Is  deep,  ilat 
a»nd  K  little  oblique  outward;,  and  the  rim  of  the  orbit  projects  a  little, 
jcivlng  it  B  alight  concavity.    The  orbit  is  deeper  than  wide.    The  anterior 
ftmrt.  of  tht^  xygomatic  process  of  the  squamowl  is  not  proluhemnt  beiow 
iJke  orbit,  but  gradually  rises  outwards  posteriorly,  attaining  lis  greatest 
expAnrioD  opposite  the  middle  of  the  zygomatic  foramen  ;  above,  its  course 
hm   for  D  lime  parallel  with  Ibe  middle  line  of  tbe  sliull.     The  form  of  the 
Kysonutic  arch  is  more  lilte  that  of  M.  thtiydra  than  any  oth(<r  species, 
but  it  l>  not  so  much  expanded,  especbtlly  anteriorly.     Its  Inferior  and 
poaierior  surface  is,  however,  widened,  malcing  an  angle  with  the  az- 
lenuil  or  marginal  surface,  which  Is  in  turn  separated  by  an  angle  Arom 
tlie  superior  and  anterior  surface  ;  at  the  middia  of  the  arch  the  superior 
inrflw.'«  has  a  width  of  19mm.,  and  tbe  external  a  width  of  !3mm.    The 
posterior  angle  rises  to  the  plane  of  the  summit  of  the  sagittal  crest,  and 
the  apex,  which  is  less  than  a  riglil  angle,  stands  uliove  the  external 
bane  of  the  postglenoid  process.     The  preglenoid  border  is  not  exactly  aC 
right  angle?  with  the  middle  line,  but  makes  a  slight  angle  outwards  and 
forwards.     The  long  diameter  of  the  zygomatic  fommeD  Is  parallel  with 
it.     The   ridge  along  the  parielosquamosal  suture  Is  insigniflceDl.     The 
sapnuHTcipilnl  region  la  very  prominent,  and  as  in  tbe  other  species  of  ibis 
geaua  Is  narrowed  below  by  the  disappearance  of  the  posterior  temporal 
ot  exoccipilal  crests.    They  are  continued  downwards  and  disappear,  leav- 
ing a  wide  convex  surface  above  tbe  foramen  magnum.    This  Is  separated 
by  tbe  usual  lateral  fossa  from  tbe  posterior  temporal  angles. 

The  codssifled  mastoid  and  paroccipilal  processes  much  contract  the 
auricular  fossa  below,  but  do  not  close  it.  The  latter  is  contracted  at  the 
hiue  of  its  terminal  pan,  and  Is  distally  slender.  The  otic  Indlii  Is  the 
smallest  known  In  the  genus,  U  Is  compressed  and  oval,  and  not  produced 
beyond  the  postglenoid  processes  either  forwards,  backwards  or  down- 
wards. In  (bia  dldoring  much  from  the  M.  montaav».  It  Is  separated  by 
wide  ond  equal  Intervals  from  this  process,  the  glenoid  surface,  and  the 
bwikphenoid.  It  sends  a  process  liackwnrds  and  inwards  to  a  sutura] 
Junction  with  the  baaioccipital  bone.  The  tympanic  bone  is  flat  below, 
inlted  with  the  posterior  base  of  the  squamosal  by  u  flat  expansion. 
bpoaiglenoM  procesals  robust,  and  bsa  the  height  and  thickness  equal, 
1  rxoc.  AiiCB.  1-HTi.os.  HOC.  XXI.  116.  So.    prirtkd  .tune  9,  1684. 
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while  the  width  exceeds  both.    The  bMioodpiCal  bone  m  [iwlifrty 
keeled  on  the  middle  line,  so  that  the  section  is  a  Y  of  a  mom 
character  than  the  section  of  the  same  fn  Af.  miperbui.    The 
of  the  sphenoid  is  prominent,  and  is  continued  as  a  wedge  with  Ike  apn 
opposite  the  posterior  borders  of  the  otic  bnllsB.    The  palatine  boiden  ait 
parallel,  except  where  they  form  on  each  side  an  open  angle  at  the  Jnie- 
tion  of  the  descending  process  of  the  sphenoid,  which  is  here  directed  fiir- 
wards.    Its  external  border  is  distinct  fh>m  that  of  the  palalopteiygDa 
plate,  and  makes  a  groove  with  it.    The  maxillary  bone  U  noi  producid 
posterior  to  the  notch  on  either  side  of  the  base  of  the  posterior  prodveliaD 
of  the  palatine  bones.    The  middle  line  of  the  latter  is  deeply  concave 
opposite  the  former,  and  the  palate  is  also  especially  concaTe  between  the 
first  true  molars.    The  palate  is  flat  between  the  first  and  aeoond  pn- 
molars.    The  inferior  surface  of  the  squamosal  process  of  the  xygoma  ii 
roughened  for  the  origin  of  the  masscter  muscle.    The  inferior  edge  of  tke 
malar  comes  from  its  inner  side,  and  is  narrow  and  with  a  median  groove. 
Its  Inferior  edge  is  continued  as  a  ridge  of  the  maxillary  as  for  aa  oppostle 
the  anterior  lobe  of  the  second  true  molar.  The  maxillary  bones  are  more 
produced  anteriorly  than  in  any  of  the  other  spedea.    The  apex  of  the 
nasal  bones  stands  above  the  posterior  border  of  the  canine  in  this  tpedss ; 
above  the  anterior  edge  in  3f.  superhui,  M,  thAyd/ra  and  M,  Md^  (Me 
Bettany).    The  posterior  border  of  the  nares  is  above  the  anterior  part  of 
the  first  premolar  in  the  three  species  named,  except  M,  chelf^dra  when  It 
is  over  the  posterior  edge  of  the  canine  :  in  M.  fnacro9t$gui  tt  is  above  the 
posterior  edge  of  the  longer  first  premolar. 

The  infraorbital  foramen  is  large,  and  its  posterior  border  is  above  the 
anterior  root  of  the  first  true  molar.    The  incisive  foramina  are  large,  and 
each  one  is  a  little  longer  than  wide.  The  nareal  opening  contracts  gnds* 
ally  to  its  inferior  apex.     There  is  a  considerable  maxillary  foramen  op- 
])osite  the  middle  of  the  fourth  sui)erior  premolars.    The  posterior  nareal 
{a  not  large  ;  its  anterior  outline  is  regularly  concave.    Ita  lateral  (iphe- 
noid)  borders  reach  to  opposite  the  anterior  faces  of  the  poetglenoid  pro- 
cesses and  bound  the  foramen  ovale  on  the  inner  side.  The  latter  is  roond, 
is  rather  small,  and  is  opposite  the  middle  of  the  postglenoid  surficei- 
The  foramen  rotundum  on  the  other  hand  is  large  and  tertically  otiI, 
and  is  bounded  below  by  a  transverse  prominence  of  the  base  of  the  ali- 
sphenoid  bone.  It  probably  includes  the  sphenodrbital  foramen,  a  foramen 
anterior  to  its  inferior  I)order  prol)ably  communicating  with  the  naretl 
chamber.     The  optic  foramen  is  small,  and  is  situated  opposite  the  inte- 
rior two-fifths  of  the  zygomatic  fossa  and  a  little  above  the  line  of  the 
apex  of  the  foramen  ovale.    The  foramen  lacerum  is  ovoid  and  not  ]v^ 
The  ]>osterior  foramen  lacerum  is  a  transverse  sigmoid,  one  extremity 
being  the  Jugular  foramen.     The  mastoid  and  postparietal  foramina  an 
of  moderate  and  equal  sizes.     No  postsquamosal  or  supra-  or  postglenoid 
foramina. 

The  animal  described  is  too  old  to  exhibit  sutures. 
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The  mandible  posseBses  some  distioctiye  characters.  The  angular 
border  is  not  prominent  posteriori j,  extends  forwards*  below,  and  projects 
below  the  general  level  of  the  inferior  border  of  the  ranms.  Neither  of 
these  chmracters  is  observable  in  the  only  ramus  of  the  M.  iuperbus  in 
which  the  lower,  part  of  this  border  js  well  preserved,  but  in  some  others 
of  that  species  Xl\e  superior,  part  of  the  border  is  much 'as  in  M.  macro- 
Biegui.  The  infi^rior  edge  of  the  ramus  is  straight,  bat  there  is  a  descend- 
ing tuberosity  of  the  symphysis  which  may  be  an  individual  peculiarity. 
The  symphysis  is  very  concave  In  profile,  and  the  incisive  border  is  pro- 
duced in  accordance  with  the  prolonged  muzzle.  In  tlie  M.  tuperbus  it  is 
Bometimes  cpnvex,  sometimes  a  little  concave,  but  not  so  much  so  as  in 
this  jaw.  The  coronoid  processes  are  small  and  slightly  everted.  The 
inner  ridge  of  its  anterior  base  is  more  prominent  tiian  the  exterior,  and 
encloses  a  fossa  with  it.  The  masseteric  ibssa  is  not  noticeable.  There 
is  one  large  mental  foramen  below  the  third  premolar.  The  dental  fora- 
men is  large  and  oval,  and  when  the  mandible  stands  on  a  level  surface  is 
opposite  the  middle  lobe  of  the  third  inferior  molar  tooth. 

In  dentition  this  species  is  distinguished  by  the  relatively  large  size  of 
the  premolar  teeth,  of  which  the  first,  second  and  tliird  are  two-rooted  in 
both  Jaws..  .Both  the  first  and  second  in  the  upper  Jaw  have  short  diaste- 
mata  anterior  and  posterior  to  them,  the  largest  being  behind  the  canine 
tooth,  and  nearly  as  long  as  the  premolar's  crown.  All  the  teeth  are  a 
good  deal  worn  in  the  specimen.  One  can  see  two  internal  cingula  in- 
cloaing  fossae  on  the  third  premolar.  The  true  molars  increase  in  size 
rapidly  posteriorly  and  the  third  has  a  well -developed  external  heel.  The 
molars  have  no  internal  cingula  ;  these  are  present  in  five  of  seven  skulls 
of  the  M,  iuperbui  where  these  parts  are  cleaned.  The  most  noteworthy 
point  in  the  mandibular  dentition  is  a  very  rudimental  character  of  the  in- 
ternal vertical  ridge  of  tiie  crown  of  the  first  premolar.  The  posterior 
foaaa  of  the  fourth  premolar  is  closed,  and  the  anterior  remains  open,  on 
wearing.  In  M.  $uperbu9  both  are  closed  in  the  specimen  where  visible. 
The  anterior  inner  wall  it  represented  in  the  second  and  third  premolars 
by  A  dng^lum.  Ko  cingula  on  the  true  molars.  First  premolar  very  ro- 
biut,  iu  section  lenticular. 

MBamremenii,  M. 

Axial  length  from  occipital  condyles*  to  premaxillary 
border 845 

Axial  length  fh>m  oocipital  condyles  to^RMtglenoid  pro- 
cess  04'5 

Axial  length  from  occipital  condyles  to  postfrontal  pro- 
cess  1,S8 

Axial  .length  fh>m  occipital  condyles  to  palatonareal 
border 100 

•The  oeoipital  oondyles  are  broken  ofT  in  the  specimen,  so  I  measure  from  the 
•nperlor  border  of  the  foramen  magnum,  which  Is,  In  the  other  species,  In  the 
Tertical  line  of  the  occipital  condyles. 


MratHremtntt. 
ipliHl  condjle*  to  end  of  iMt  mo- 


Deptbmalmr  bone  at  middle  of  orbit 

"      zygomatic  proccM  lo  glenoid  face  bebind. 
sknll  (right  itnglee  to  proBle)  at  glenoid  fcce. 
,.  ..      ..  „J.^,^^^ 


Elevation  of  occiput  from  foramen  magnum, 
Widlb  top  of  niu;txto  at  prcnrbllal  Tosm. 
at  middle  aupraorblta)  border.... 
"  postfroDial 

"  mnUr  below  orbit 

"  middle  of  zygomatic  arcb 

(•r  occiput  at  superior  create.  

condyles 

Length  superior  denial  series,  with  canine. 

"         premolar  series 

"  "         true  molsr  series 

<  Boteroposierior 


Diameters  » 


I  anteropoalerior 

( irHnsveree 

•  I  anteroposterior 

( tmnsverse 

-j  t  anlcropoetertor 

I  trocsTerse  (st  middle  colnmn). 
Width  of  palate  at  P.m.  i 


Diameters  P-m.  i 


Diameters  in 


DiametetB  m.  i 


"  middle  of  zygomatic  arcb 047 

Length  of  toTerior  dental  series  with  canine. 119 

"  "        premolar  series 088 

"  "        true  molar  series. 1)68 

"       nl  ramus  to  posterior  edge 2TV 

Deplbof  ramus  mandibuii  at  condyle.. 1S4 

m.  iii  posteriorly. . 

"  "  "  in.  i  posteriorly 048 

P-m.i(froQ» 0I» 

Diameters  inferiorP  mi  ! '^'''"P"*"'*"''- 
I  ttSDiverse 

D»oM.r.     ■■     p.„.i,;«»i«'»l»«"<«l"-. 
I  transverse . . . 
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Me4uurementi.  M. 

DIameten  inferior  m.  lU  \  »»»«n>P9»»ri<>'- W* 

<  tranivene 018 

.  This  fine  speciM  is  from  the  John  Day  eiK>ch  of  the  Miocene.     The 

typical  8i>ecimen  was  found  bj  my  assistant,  Charles  H.  Sternberg,  on 

Bridge  creek,  Oregon.    Much  credit  is  doe  Mr.  Sternberg  for  his  unwearied 

exertions  in  the  cause  of  science,  which  liave  been  continued  through 

many  occasions  of  rislL  and  discomfort. 

HerjrcocliflBnis  moBtanusj^  sp.  nov. 

This  large  animal  is  represented  in  my  collection  by  a  nearly  entire 
skull  with  parts  of  both  mandibular  rami  complete.  Rami  of  another  in- 
dividual give  the  entire  dentition  of  the  lower  Jaw  except  the  incisors. 
A  third  individual  is  represented  by  a  symphysis  with  premolars,  ca- 
nines and  incisors,  and  by  various  parts  of  the  skeleton,  including  feet. 
Of  the  cranium  mentioned,  the  muzzle  to  the  preorbital  fossa  and  the 
palate  to  the  first  true  molar  are  wanting.  The  region  of  the  larmier  is 
lost,  but  the  general  resemblance  of  the  species  to  the  M.  maerostegui  in 
other  respects,  leads  me  to  suspect  that  it  is  absent,  and  that  the  M,  mon- 
ianu$,  is  rightly  referred  to  the  genus  Merycochcarus.  This  course  is  indi- 
cated by  the  structure  of  the  superior  molar  teeth,  which  have  the  character 
of  those  of  this  genus,  rather  than  that  found  in  Merychyus.  Tliat  is.  the 
posterior  internal  crescent  sends  its  anterior  horn  to  the  external  wall  of 
the  crown,  thus  cutting  off  the  posterior  horn  of  the  anterior  crescent 
Dr.  Leidy  has  shown  that  the  reverse  is  the  case  in  the  Meryehyus  nuyor; 
that  is  that  the  posterior  horn  of  the  anterior  crescent  reaches  the  external 
wall  of  the  crown,  cutting  off  the  anterior  horn  of  the  posterior  crescent. 
I  have  observed  that  this  is  also  the  case  in  the  other  species  of  Merychyus 
which  have  come  under  my  notice. 

The  posterior  position  of  the  infhu)rbital  foramen  and  the  greatly  pro- 
duced palate  distinguish  this  species  from  those  of  the  John  Day  epoch, 
excepting  the  M,  maoro9tegu»,  while  in  the  M,  riutieus  and  M,  propriui, 
the  infinorbital  foramen  is  still  fhrther  posterior.  The  palate  of  these 
species  is  unfortunately  unknown. 

The  part  of  the  maxillary  bone  posterior  to  the  infhiorbital  foramen  is 
nearly  flat,  and  the  proximal  part  of  the  malar  bone  is  also  flat.  The  in- 
ferior edge  of  the  latter  is  narrow  and  is  marked  by  a  groove  which  ter- 
minates anteriorly  in  a  shallow  fossa.  The  ridge  continuous  with  this  edge 
terminates  above  the  anterior  lobe  of  the  second  true  molar.  The  zygoma 
«s  fiir  as  the  anterior  border  of  the  glenoid  cavity  is  slender,  and  not  con- 
Tez,  but  flat  in  every  direction,  nor  is  it  decurved  as  in  M,  superbu$.  The 
xygomatic  foramen  is  relatively  much  smaller  than  in  that  species.  Its 
posterior  or  preglenoid  boundary  is  not  at  right  angles  to  the  sagittal  crest 
ss  in  that  species,  but  is  oblique  outwards  and  forwards  at  an  open  angle. 
The  obtnae  median  edge  of  the  zygoma  looks  upwards,  not  outwards  as  it 
does  in  M.  tuperhui  and  M,  imicroiUgiu,  and  the  superior  expansion  is 
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'  oppoalu  die  ialernal  exTremity  of  the  glenoid  fate,  instead  of  ihe  exiernM^^^^^ 
1  M.  ttiptrbui,  or  the  mkldle,  M  to  tf.  maero*UffU*.  Thn  bon*  ^^^^^•' 
descending  to  ilie  9upr»aurloular  crest  U  thin  and  venic»l  in  dlrecttoK-  -^k^^*' 
and  the  superior  angle  etandeabovctbe  middle  of  the  poslglenold  ptooM^B^^^f; 
Dot  external  to  li,  as  in  tlic  two  sjiecieB  abore  named.  Tbe  poatglept^  ^  ^"^ 
process  is  robUBt  and  baa  a  conrCTi  posterior  face,     Tbe  paroccipllnl  prc^"— ^^^^^* 

cess  is  long  nod  acuminate.  An  external  truncate  ridge  on  the  front  of  ir^* ™ 

base  partially  embraces  the  meatus  auditorias,  aud  curving  lotwartls  b^  *— fc^»* 
comes  the  anterior  edge  of  the  procesB,  which  is  separated  from  the  po9F-^=-'-    '■ 
glenoid  by  but  a  narrow  Interval,     The  lympanic  bone  fonusK  tube  mof  'M-  •^-^ 
dlBtinct  from  the  surroandlng  regions  than  in  the  other  species  here  d^^  ^^^m 
scribed,  and  has  a  longitudinal  inferior  keel,  which  ia  not  visible  in  the  J*^^™^^^' 
tuperhut  nnd  It.  natroitegut.     It  is  aepnrnled  at  the  meatna  by  hm  a  * 

short  interval  from  the  base  of  the  postgleaoid  process.  The  supraauricu  •^:-*~~' 
lar  and  masloid  crests  unite  and  form  a  shnn  acule  creat,  which  doea  no-  ■^— **^  " 
nue  inlo  a  prominent  poattemportO,  but  deacends  into  u  mere  angle^^^-*  ^  _"I 

I   Which  cuntlnuea  as  a  fine  line  to  the  convexity  of  the  true  posltemponZ  -^^^T 
St  above.     Tlie  latter  arises  from  the  bifurcation  of  the  Bagitlal  '^'**'—"^^^"' 

I    and  ader  a  strong  cooveKlty  descends  with  iW  fellow  to  a  narrow  prom!—   **"  _ 
nent  convex  ridge,  which  rises  from  the  foramen  magnum.     Thus  the  oe — _^^^a 
ciput  on  either  side  of  this  prominent  middle  line  is  deeply  excavated,  and  .^^-^^ 
the  fossa  is  bounded  on  each  side  and  anteriorly  by  tbe  low  posttenipond    '^~ 
angle,  and  the  more  prominent  mastoid  ridge.     There  is  no  median  k«el.  ~ 

The  median  ridge  of  the  occiput  Es  more  prominent  and  not  to  flat  a*  In 
$upifbui,  but  is  more  as  in  .If  maeroiUgvt.  The  sagittal  creat  is  well 
developed,  am!  has  a  straight  superior  border,  which  is  not  thlcKennl  as 
In  M.  cftelffdra.    Tlie  anterior  temporal  ridges  are  represented  by  an  angle 

'  which  is  nearly  right.    The  superior  squamosal  suture  is  marked  by  a 

I  prominent  ridge.  Tlie  front  is  gently  convex  transversely,  and  tlie  snpra- 
orbital  border  ia  more  strongly  decurved  than  In  if.  tuptrbu*.  which  are 
more  so  than  In  M.  Mofrottegtu. 

The  baaicranial  axis  makes  a  strong  angle  with  the  basifaclal  as  in  On 
other  species  of  the  genus,  showing  that  the  face  was  presented  obUqody 
forwards,  as  In  the  peccary.  The  section  of  the  basloeclpllal  bone  be- 
tween the  paroccfpital  processes  Is  V-shaped,  owing  to  the  presenif;  of  ■ 
strong  median  angle.  In  M.  rnaero»legu»  this  bone  is  similar,  bat  In  JK 
tuptrbua  ll  is  much  flatter,  and  there  Is  a  weak  median  keel.  TUf  aphonotd 
ia  in  line  with  the  occipital  and  has  n  broadly  rounded 'truncate  inferior 
face.  The  otic  bulls  are  large  and  compressed.  They  extend  fram  Ou 
middle  of  the  base  of  the  paroccipital  process  to  considerably  In  advance 
of  the  postgleuoid  process,  and  approach  very  near  to  the  glenoid  surface. 
The  Inlervsl  which  separates  them  is  small,  equaling  one^fltth  tbe  antero- 
posterior diameter  of  the  bulla.  This  Is  very  different  [Tom  tlia  Jf. 
mawotttgug,  where  the  space  between  the  glenoid  surface  and  tlio  bulla, 
is  equal  to  the  anteroposterior  diameter  of  the  latter  near  the  middle.  Ai 
already  pointed  out,  this  species  agrees  with  the  spedes  Jnst  named  In  Iti« 
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great  prolongation  of  the  palatal  floor  of  the  nareal  cavities.  The  distance 
from  the  foramen  magnum  to  the  nareal  border  equals  the  distance  from 
the  latter  to  the  line  connecting  the  median  external  vertical  crests  of  the 
last  superior  molars.  In  M,  9uperbus  the  former  measurement  is  two  and 
one-half  times  as  great  as  the  latter. 

The  mandible  shows  the  nearer  relationship  to  the  M,  maerostegui 
than  to  the  M,  iuperhu,  in  the  anterior  elongation  and  greater  relative  size 
of  the  premolar  teeth.  It  agrees  with  the  former  in  having  the  profile  of 
the  symphysis  concave^  and  not  convex  as  in  M.  mperbus.  it  is  less  con- 
cave in  my  single  specimen  than  in  that,  of  J£  tiMcrostegui.  The  posi- 
tion of  the  posterior  extremity  of  the  symphysis  is  below  the  middle  of 
the  third  inferior  premolar.  The  coronoid  process  is  low,  and  of  small 
siae.  Its  compressed  convex  apex  is  directed  at  an  angle  of  45^  from  the 
middle  line  outwards  and  forwards.  Its  anterior  face  soon  widens  out 
and  the  internal  edge  becomes  much  more  prominent  than  the  externa], 
with  which  it  encloses  a  shallow,  subtriangular,  subvertioal  fossa.  The 
external  border  is  continuous  with  the  external  alveolar  border.  The 
masseteric  fossa  is  small  and  has  no  distinct  inferior  border,  and  does  not 
descend  below  the  level  of  the  line  of  the  middle  molar  teetii.  The  in- 
ferior border  of  the  ramus  is  nearly  straight.  The  inferior  incisive  alveo- 
lar border  is  much  more  strongly  convex  than  in  the  M.  superbui.  The 
condyle  has  the  posterior  articular  face  on  the  inner  side,  as  in  other 
species. 

The  infraorbital  foramen  is  large  and  is  above  the  anterior  part  of  the 
first  true  molar  tooth.  The  meatus,  auditorius  is  small.  There  are  two 
postparietal  foramina  on  the  parietosquamosal  suture.  No  supraglenoid 
or  postglenoid  foramina.  There  are  two  mental  foramina,  one  not  small 
below  the  anterior  part  of  the  first  true  molar,  the  other^  quite  large, 
below  the  posterior  part  of  the  third  premolar.  The  dental  foramen  is 
•itoated  on  a  level  with  the  alveolar  border  and  well  posteriorly,  its  ante- 
rior border  being  a  little  in  front  of  a  line  dropped  vertically  from  the 
apex  of  the  coronoid  process.  It  is  thus  similar  in  position  to  that  of  Af. 
maeroUegu$  and  different  from  that  of  M.  superbus,  where  it  is  above 
the  line  of  the  apices  of  the  molars,  and  is  posterior  to  the  line  dropped 
from  the  apex  of  the  coronoid. 

In  the  superior  true  molars,  the  size  increases  rapidly  posteriorly.  The 
third  is  relatively  of  more  elongate  form  than  the  first,  but  the  posterior 
external  column  is  but  little  produced.  The  other  vertical  ridges  are 
quite  prominent.  The  external  faces  of  the  external  lobes  are  nearly  flat. 
Besidea  the  relation  of  the  adjacent  horns  of  the  internal  crescents  already 
mentioned,  the  posterior  horn  of  the  posterior  crescent  in  the  first  and 
second  molan  is  cut  off  from  the  external  wall  of  its  own  crown  by  the 
anterior  horn  of  the  anterior  crescent  of  the  crown  next  posterior.  This 
does  not  exist  in  worn  molare  of  Jf.  superbtu  and  Jf.  macrostegus,  but 
is  observable  in.  little  worn  teeth  of  the  former.  It  does  not  look  as  though 
the  character  would  disappear  with  wear  in  the  M.  monl4inuB.    The  only 
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trace  of  cinguluin  oa  the  superior  molare  is  on  the  Uiner  base  of  the  ante- 
rior lobe,  where  it  is  weak,  and  in  the  Interspace  between  the  Interml 
lobes,  where  it  is  a  narrow  tubercle.  Enamel  obsoletely  vertically  striate. 
It  is  wanting  on  the  external  side  of  the  internal  crescent,  mm  LMj  bsi 
shown  to  be  the  case  in  certain  species  of  Merychjos.  The  fifth  l<^  ol 
the  last  inferior  molar  is  well  developed  and  has  its  two  crescents  separated 
by  a  groove.  The  acUacent  horns  of  the  external  creeoenta  are  of  about 
equal  length.  No  cingula,  except  a  trace  on  ftx>nt  and  rear  of  crownSi  and 
a  tubercle  between  the  bases  of  the  external  lobes.  The  fourth  premolar  hu 
two  fossffi  isolated,  one  anterior  to  and  the  other  posterior  to  the  principal 
apex,  which  is  double,  and  anterior  to  the  middle.  Before  wear,  eadi  of 
these  fossse  opens  inwards.  The  crown  of  the  third  premolar  has  its  inner 
face  unequally  divided  by  a  crest  behind  the  middle.  Posterior  to  thii 
the  space  is  occupied  on  the  inner  side  by  two  shallow  fossae  of  which  the 
posterior  is  the  narrower.  Anterior  part  of  inner  fiu»  of  crown  concate 
One  principal  angular  cusp.  The  second  premolar  has  a  oompresMd 
triangular  crown  with  a  long  base,  and  a  weak  vertical  ridge  on  the  in- 
ternal side.  The  first  premolar  is  a  very  robust  tooth  with  a  stralg^ 
posterior  border  directed  at  9SP  forwards,  and  is  vertically  truncate  in  the 
specimen  by  friction  with  the  canine.     Section  of  crown  lenticolar, 

rounded  in  front. 

MeoBuremenU,  M. 

No.  1. 
Length  from  occipital  condyle  to  postglenoid  process. . .  .049 

"  postfh)nUl  process...  .185 

Width  of  occiput  at  posttemix>ral  crests 054 

"   condyles 108 

Elevation  of  occiput  above  foramen  magnum 084 

Length  from  foramen  magnum  to  palatal  border 000 

Width  between  apices  of  otic  bulla? 042 

Length  from  inferior  m.  iii  to  apex  of  coronoid  process.  .075 
*•        of  superior  true  molar  series 084 

Diameters  m.  i  /  ""t^^P***'*^"' ^ 

<■  transverse  (al  middle  rib) 035 

•  Diameters  m.  m .' anteroposterior. 084 

^  transverse  (at  middle  rib) 025 

Length  of  inferior  true  molar  series 085 

Diameters  P-m.  iv  '  anteroposterior OSOS 

*  transverse  behind 015 

Diameters  m.  i  '  ant««>l««terior 028 

i  transverse 016 

Diameters  m.  iii  !  anteroposterior 040 

<- Irani  verse 032 

No,  2. 
Length  of  nimus  mimdibuli   from   incisive   lK>rder  to 
condyle  (oblique) 3W 
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Mea8nrement9.  M. 

Length  of  dental  series  (straight  line) 191 

"       from  last  molar  to  apex  of  coronoid 0735 

"       of  premolar  series 085 

*'        "  true  molar  series 084 

"  second  premolar  on  base 021 

"  first  premolar  on  base 0225 

Depth  of  ramus  at  coronoid 044 

"     "  endof  m.lii 073 

"  *'      '*  middlem.  i 056 

"  "     *'  P-m.  i.  vertically 034 

The  specimens  of  this  species  were  found  by  Mr.  J.  C.  Isaac  in  the 
Ticholeptus^eds  of  Deep  river,  Montana,  during  his  Expedition  of  1880. 

Merycoclicerus  rusticus  Leidy. 

Report  U.  8.  Geological  Survey  Terrs..  1873,  i,  p.  199,  PI.  Ill,  figs.  1-3  ; 
VII.  figs.  1-5  ;  XX,  figs.  9-81.  Proceedings  Academy  Philadelphia,  1870, 
109. 

The  smallest  species,  characterized  among  other  things  by  the  closure 
of  that  part  of  the  nareal  fissure  which  separates  the  premaxillary  bones 
below.  According  to  Leidy 's  figure  above  quoted,  the  depth  of  the  middle 
line  of  the  undivided  premaxillary  is  greater  than  the  width  of  the  bone, 
a  state  of  things  not  approached  by  any  of  the  species  of  this  genus  de- 
scribed in  the  preceding  pages.  The  premaxillary  in  the  M.  proprius  is 
not  described. 

From  the  ?  Ticholeptus  beds  of  the  Sweetwater  river,  Wyoming. 

Herycoclicerus  proprius  Leidy. 

Proceedings  Academy  Philadelphia,  1858,  p.   24 ;  Extinct  Mammalia 
Dakota  and  Nebraska  1869,  p.  110  ;  PI.  X. 

This  large  species  represents  the  extreme  form  of  the  genus  in  the  ante- 
rior position  of  its  dental  series  as  compared  with  the  braincase.  The 
zygomatic  arch  and  infraorbital  foramen  are  therefore  more  posteriorly 
placed  than  in  any  other  species.  The  premaxillary  bone  is  more  promi- 
nent than  in  any  other,  and  the  incisor  teeth  have  relatively  larger  dimen- 
sions. The  size  is  about  that  of  the  M,  %vperbus.  I  have  not  seen  any 
other  Xhnjk  the  typical  specimen. 

From  the  Ticholeptus  beds  at  the  head  waters  of  the  Niobrara  river, 
Nebraska. 

MERYCHYVS  Leidy. 

Proceedings  Academy  Philad'a,  1858.  p.  24,  (uomen  nudum).  Extinct 
Mammalia  Dakota  and  Nebraska,  1869,  115.  Report  U.  S.  Geological 
Survey  Terrs,  i,  1873,  p.  202.  Cope,  American  Naturalist,  1884,  p.  281. 
Tichcleptu9  Cope,  Bulletin  U.  S.  Geolog.  Survey  Terrs.,  1878,  p.  380. 

Premaxillary  bones  codssified  ;  otic  bulla  swollen  ;  a  vacuity  between 
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ftry,  Inclirymal.  and  nasoi  bones,  or  larmier.     Natttl  1 

il  iuferior  premolar  canioirorm. 
This  geaus  has  not  becD  defluetl  jirior  to  the  present  article,  altlinnB 
■ome  charactefB  commoQ  to  the  species  uf  the  geous  Itouwn  to  him.  ban 
been  given  by  Leidy.  Aa  now  defined  il  i&  Identical  wilb  gflnni 
tui  Cope.  This  group  was  distinguished  by  the  presence  or  a  Innuler. 
character  whose  preecnce  in  the  apedes  ot  Merycbyus  lina  been  hiiberiv 
unknown.  It  ia  not  yot  reported  Indeed  us  present  in  any  of  the  origUic» 
species  of  the  latter,  but  I  think  that  lliere  can  be  no  reasoniible  doubl  i^» 
its  presence  there.  A  cliaracter  found  liy  Leidy  in  the  M.  miijtir  I  find  t  ^ 
be  present  in  one  or  niore  of  the  superior  molar  teelb  in  all  tite  species 
The  posterior  horn  of  the  anterior  internal  crescent  cuts  ofl  the  adjncen^ 
or  anterior  horn  of  the  poalerlor  internal  crescent  f^m  contact  vitli  tli  ' 
inner  side  of  the  external  wall  of  the  crown.  It  is  the  anierior  born  o(  tli'  ' 
posterior  Internal  crescent  which  reaches  the  external  wall,  in  the  genera 
Herycocho?rus,  Eucrotaphua  and  Oreoden.  InLoptauchenlathcarninKF^ 
menl  Is  generally  as  in  Merychjus  ;  see  under  the  head  of  that  genus. 

This  genus  is  confined  to  the  Upper  Miocene  beds,  the  TIcboleptus  %ac^^  ■* 
Loup  Fork  epochs.    Id  size  the  species  range  trom  medium  to  large,  ths 
it.  fitajor  equaling  any  species  of  the  family  in  dimenalons.    They  are 
' .  ^tinguisUed  as  follows : 

I.  True  molar  teeth  not  prismatic. 
■Infraorbital  foramen  above  fourth  premolar  :  malar  bone  slial. 
low  ;  squamosal  with  auperlor  zygomatic  angle  anterior ; 

true  molars  M.  .042 ,V,  parwgoimi.    —  '^ 

n.  True  molar  teeth  more  or  less  prismatic. 
a.  Infraorbital  foramen  above  third  premolar. 

fXiarmier  a  slit ;  front  narrow 3f,  artanrrim  leptOThgnchu$, 

aa-  Infraorbital  foramen  above  lourth  premolar. 
?.  Zygomatic  arch  vertical,  and  with  posterior  angle  small  and  roDOded. 
Larmier  triangular  ;  front  wide  :  true  molar  series  M.  .044  : 

face  convex if.  amtantm  aren«Tvm. 

?i^.  Zygomatic  arch  expanded  horizontally ;    posterior  angle  atmiig. 

Larmier  large ;  true  molars  .051 SI.  tgffonutlieitt. 

?p.  Zygomatic  arch  unknown. 

Facial  plate  generally  concave  ;  Inie  molare  M.  .046 if.  eleffaiu. 

True  (inferior)  molars,  M.  .069 if.  mefliut. 

True  (superior)  molars  (m.  iii  inferred),  M.  .005 -V.  major. 

Of  the  above  species,  the  M.  artiiarvm  and  M.  tygBiiutlimi$  are  known 
Uota  entire  skulls.    In  the  first  named,  the  forsmen  infrtorblialc  appear* 
to  be  partly  above  the  posterior  ed^e  of  the  third  premolar,   as  w«ll  as 
I  kbove  the  anterior  edge  of  ibe  fourth. 


WW.]  637  ICJope. 

Herycliyas  arenarum  Cope,  sp.  nov.    Subspecies  leptortayn- 
clius  Cope. 

This  species  is  represented  by  a  skull  which  lacks  of  completeness  only 
the  extremity  of  the  muzzle  and  the  angles  of  the  lower  Jaw.  Its  size  is 
about  that  of  the  Oreodon  euXberUoni  or  of  the  Merychyu$  tl6gan%.  The 
confluence  of  the  premaxillary  bones  shows  that  the  place  of  the  species 
is  with  the  last-named  genus,  and  the  sigmoid  flexure  of  the  masticating 
line  of  the  superior  dentition  is  a  point  of  resemblance  to  the  species  of 
the  same.  The  position  of  the  external  infraorbital  foramen  is  one  de- 
gree fhrther  posterior  than  in  the  species  of  Oreodon,  mnd  agrees  with 
the  position  in  two  other  species  of  Merychyus  (M.  arenarum  and  M, 
pariogonus),  which  is  more  anterior  than  in  the  other  species  of  the 
genus.  The  foramen  is  in  fact  quite  identical  in  position  with  that  seen 
in  most  of  the  species  of  Eucrotaphus,  to  which  genus  the  above  named 
species  must  be  regarded  as  the  nearest  in  the  genuf^  to  which  they  belong. 

As  in  other  species  of  the  genus,  the  malar  bone  is  deeper  and  less  prom- 
inent laterally  than  in  those  of  Oreodon.  The  preorbital  fossa  is  wider 
and  shallower.    The  orbit  is  closed  behind. 

The  premaxillaries  are  convex  in  every  direction,  least  so  transversly. 
The  fissure  which  separates  them  is  quite  narrow,  and  is  separated  from 
the  alveolar  border  by  a  rather  narrow  isthmus  of  uninterrupted  bone. 
At  the  canine  tooth  the  direction  of  the  surface  becomes  longitudinal  by 
an  abrupt  turn,  and  the  side  of  the  face  above  the  second  premolar  is  un- 
interruptedly gently  concave.  The  lateral  convexity  which  bounds  the 
preorbital  fossa  below,  appears  above  the  third  superior  premolar,  and  be- 
comes more  prominent  posteriorly  as  it  passes  into  the  flat  surface  of  the 
malar  bone.  The  anterior  orbital  border  is  prominent  and  thin,  and  does  not 
develop  a  distinct  tubercle,  although  its  edge  is  roughened.  The  profile  of 
the  muzzle  is  a  straight  line  descending  gently  from  the  interorbital  region. 
Above  the  middle  of  the  orbits  the  frontal  bones  are  gently  convex  ;  on 
the  line  of  their  anterior  border,  there  is  a  concavity  of  the  median  line. 
The  superior  face  of  the  nasal  bones  is  fiat,  and  is  peculiarly  narrowed, 
especially  posteriorly,  where  the  large  preorbital  fossee  approach  each 
other. 

The  anterior  temporal  ridges  are  well  marked,  and  after  a  gradual 
approach  unite  into  a  sagittal  frest,  which  has  a  gently  convex  ris- 
ing profile.  After  the  posterior  bifiurcation  of  the  latter,  the  convex 
posterior  tempofal  crests  do  not  project  beyond  the  occipital  condyles 
when  the  inferior  edge  of  the  lower  Jaw  rests  on  a  horizontal  plane, 
as  in  so  many  other  species  of  this  genus  and  of  its  allies.  These 
crests  continue  without  interruption  above  the  auricular  meatus  to  the 
posterior  base  of  the  postglenoid  process.  As  compared  with  the 
OrMdon  eulherU<mit  the  postorbital  part  of  the  cranium  is  short;  it  is 
alio  shorter  than  in  any  other  species  of  Merychyus.  Thus  the 
length  from  the  posterior  border  of  the  orbit  to  the  convexity  of  the 
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posterior  temporal  crest,  is  as  long  as  from  the  former  p<^at  to  the 
anterior  base  of  the  first  premolar.  In  the  Oreodon  ctMeriioni,  the  nme 
measurement  is  equal  to  the  length  from  the  same  point  to  the  anteiior 
base  of  the  third  incisor.  This  shortening  posterior  to  the  orbit  is  seen  to 
involve  the  zygomatic  fossa  as  well  as  the  region  posterior  to  it.  Tims  the 
horizontal  diameter  of  the  orbit  in  the  Af,  UptarhffnchuM  to  exactly  eqiial 
to  the  distance  between  the  posterior  border  of  the  same  and  the  anterior 
edge  of  the  glenoid  cavity.  The  posterior  part  of  (Le  superior  edge  of 
the  squamosal  zygomatic  process  is  thin  and  strongly  convex.  The  apex 
of  the  convexity  is  above  a  point  Just  anterior  to  the  posterior  border  of 
the  glenoid  cavity.  The  posterior  edge  of  the  process  to  nearly  vertici], 
and  if  continued  would  reach  the  middle  of  the  base  of  the  postglenoki 
process.  The  latter  is  compressed  and  rather  elongate,  and  its  convex 
edge  has  considerable  transverse  extent.  The  paroccipital  process  to  long 
and  is  flat  on  its  posterior  face.  The  postorbital  process  of  the  frontal  !• 
elongate  wedge-shaped,  with  its  truncate  apex  below  Joining  a  slight  ele- 
vation of  the  malar  bone,  which  is  much  less  prominent  than  in  Oreoim% 
culbertsani.  It  presents  an  angle  outwards  and  forwards,  as  the  orbital 
border.  The  anterior  half  of  the  zygomatic  process  of  the  malar  bone  b 
rounded- truncate  below.  The  glenoid  surface  is  plane  transvenely.  and 
slightly  convex,  rising  backwards,  anteroposteriorly.  The  anterior  border 
of  the  squamosal  bone  is  not  developed  into  a  ridge. 

The  frontal  bone  extends  forwards  on  either  side  of  the  nasals,  forming 
a  narrow  process  above  the  lachrymal  bones.    It  overlaps  the  superior 
edge  of  the  maxillary,  of  which  a  narrow  splint  appears  between  it  and 
the  nasal.    The  nasals  are  rather  narrow,  and  each  has  the  posterior  bor- 
der rounded.    The  latter  fall  above  the  middle  of  the  first  true  molar 
tooth  when  the  inferior  edge  of  the  mandible  is  horizontal.    The  lacbrr- 
mal  bone  has  greater  anteroposterior  than  vertical  diameter,  extending 
nearly  to  the  line  of  the  infraorbital  foramen,  or  much  in  advance  oi  its 
position  in   Oreodon  culbert8om\  Eucrotapku^  jaek»oni,  or  Merycocharut 
iuperbus.   The  malar  bone  has  a  correspondingly  large  anterior  extension, 
reaching  to  above  the  posterior  part  of  the  fourth  premolar.     It  docs  not 
extend  so  far  in  the  three  species  just  named.     The  zygomatic  process  of 
the  squamosal  is  more  deeply  received  into  the  malar  bone  than  in  anv  nf 
the  three  species  mentioned,  rencliing  to  below  the  posterior  third  of  th** 
orbit. 

The  larmier  in  this  species  is  small,  and  its  anteroposterior  diameter  i< 
more  than  twice  as  long  as  the  vertical.  More  than  half  of  its  inferior  bor- 
der is  formed  by  the  maxillary  bone.  As  it  is  exhibited  in  the  specimen, 
its  superior  border  is  formed  by  the  ascending  process  of  the  maxOltrr 
bone  ;  whether  this  is  overlapped  by  the  laminar  process  of  the  frontal  ?« 
as  to  bound  the  foramen,  when  in  a  perfect  condition,  is  uncertain.  The 
posterior  edge  of  the  larmier  is  the  lachrymal  bone.  The  exXcTn&i  foromeh 
infraorhitale  is  on  one  side  double.  The  supraorbital  foramina  form 
notches  at  the  anterior  edge  of  the  supraorbital  border.     The  frontal 
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foramina  are  well  separated  from  each  other,  as  in  the  species  of  Meryco- 
choerus.  The  space  between  them  is  about  equal  to  that  between  each 
one  and  the  superciliary  border.  There  is  a  large  postparietal  foramen 
near  the  parieto-squamosal  suture.  If  the  supraglenoid  foramen  be  pres- 
ent it  is  not  distinguishable  in  the  specimen.  The  orbit  is  rounded  sub->« 
quadrate,  with  the  inferior  anterior  angle  a  little  produced. 

The  ascending  process  of  the  mandible  is  relatively  elevated.  The 
horizontal  ramus  narrows  rapidly  anteriorly,  and  the  symphysis  mandibull 
Is  produced  so  as  to  rise  at  a  very  low  angle.  The  alveolar  portion  is 
horizontal. 

The  superior  incisors  are  small  and  their  apices  are  but  little  expanded, 
the  external  the  most  so.  They  are  directed  vertically  downwards.  The 
superior  canine  is  quite  small ;  its  crown  exceeds  in  length  that  of  the 
first  premolar  by  but  little,  and  is  directed  a  little  posteriorly  as  well  as 
downwards.  The  roots  of  the  first  premolar  are  not  as  well  distinguished 
as  in  many  other  species,  and  are  united  in  their  extra-alveolar  part  at 
least.  The  same  is  true  of  the  second  premolar.  The  apex  of  the  cutting 
edge  is  in  line  with  the  anterior  border  of  the  crown  ;  the  rest  of  the  edge 
rises  obliquely  backwards.  In  the  third  premolar  there  is  a  slight  bevel  in 
fh>nt  of  the  apex,  which  is  much  better  developed  on  the  fourth.  These 
teeth  are  more  tnincate  than  the  corresponding  ones  of  the  species  of 
Oreodon  and  Eucrotaphus,  and  the  larger  species  of  Merycochcerus.  The 
external  faces  of  P-m.  i  and  ii  are  convex  ;  that  of  P-m.  iv  is  concave, 
but  without  the  reverted  vertical  borders  seen  in  Oreodon  culbertBoni,  The 
first  true  molar  has  long  roots  and  a  short  crown.  The  last  two  molars 
have  crowns  of  a  more  elongate  character,  with  well  developed  anterior 
and  middle  ridges.  The  latter  are  not  so  prominent  as  those  of  the  molars 
of  the  Meryehytbn  zygomaticui. 

The  inferior  Incisors  are  directed  upwards  at  an  angle  of  about  80^. 
They  are  similar  and  closely  packed.  The  inferior  canine  is  in  close  con- 
tact with  the  third  incisor,  from  which  it  difiers  in  its  larger,  leaf-shaped 
crown.  The  inferior  first  premolar  is  a  slender  one  rooted  caniniform 
tooth,  with  narrow  crown  and  acute  apex.  The  second  premolar  is  one- 
rooted,  and  has  a  leaf-shaped  crown,  with  acute-angled  apex.  The  third 
is  two-rooted,  and  has  a  wider  and  nearly  symmetrical  crown.  The  fourth 
is  much  larger,  and  its  elongate  crown  laps  inside  of  that  of  the  third. 
Its  low  angular  apex  is  median.  The  last  inferior  true  molar  is  dispro- 
portionately larger  than  the  others.    No  external  cingula. 

Heaiurementi  of  Skull.  'M, 

Length  fh>m  occipital  condyle  to  premaxillary  border. .  .161 

"  postglenoid  process. . .  .080 
postfrontal  process. . .  .078 
preorbital  border 130 

Dtometers  of  orbit  r«'^'«'^ ^2 

I  transverse 0255 


<i  It  €t  tt 

((  it  l€  tt  <« 

<«  ««  <<  <l  <( 


Cope.]  540  [JWLUt 

MtoBurements  of  8kuU,  M. 

Depth  of  malar  bone  at  middle  of  orbit 019S 

*'       "  zygomatic  process  at  glenoid  fkee  (greatest). .  .021 

Width  of  top  of  muzzle  at  larmier 0175 

"      at  middle  of  supraorbital  border 051 

'*       *'  malar  bones. • 077 

"  zygomatic  processes  of  squamosal 0705 

of  occipital  condyles 081 

Elevation  of  occiput,  including  condyles 054 

Width  of  occiput  at  middle 088 

Depth  skull  at  right  angles  to  profile,  at  glenoid  face. . .  .046 

"         "  •*         «*  "        "orbit 040 

•*  "        ••  larmier,  exclo- 

sire  of  teeth 044 

Depth  of  mandible  at  condyle 071 

"m.  ii  (middle) 085. 

"P.m.iii 032 

Length  of  superior  dental  series 0685 

'*        to  superior  P-m.  i 0180 

'*        •'        •*       m.  i 0470 

of       "       m.iii 0180 

"        ••        •'       canine,  crown 009 

to  interior  P-m.  i 012 

m,  i 0425 

**       of      '*       dental  series 087 

m.iii 022 

The  unique  and  beautiful  specimen  on  which  our  knowledge  of  this 
species  rests,  was  found  in  a  formation  of  the  Ticholeptus  Miocene  near 
Laramie  Peak,  Wyoming  Territory,  by  my  assistant,  J.  C.  Isaac. 

MerychyuN  arena  rum,  sp.  uov.    Sub-species  arena  min. 

This  species  was  more  abundant  than  the  M.  Uptorhynchus  during  the 
Ticholeptus  epoch,  if  we  may  judge  from  the  number  of  specimens  which 
have  been  procured.  I  enumerate  here  the  five  most  important*  viz. : 
No.  1,  A  skull  which  lacks  the  muzzle  as  far  as  the  preorbital  fossa,  and 
the  palate  us  far  as  the  third  premolar,  and  which  has  the  mandible  cam 
plete  as  far  as  the  coronoid  processes,  and  which  is  accompanied  by  fore 
and  hind  feet  and  other  limb  bones.  No.  2,  A  muzzle  and  right  side  of  the 
face  including  the  orbit,  with  the  entire  dentition,  including  that  of  the 
premaxillary  bone,  and  that  of  the  right  mandibular  ramus  as  far  as  the 
second  true  molar  inclusive.  No.  3,  A  skull  with  a  part  of  the  mandible, 
of  an  immature  individual,  in  which  the  last  superior  molar  is  just  ap- 
pearing, and  the  last  two  temporary  molars  are  in  place,  and  which  is  ac- 
companied by  a  few  bones  of  the  limbs.  No.  4,  Palatal  part  of  skull  with 
nearly  all  the  teeth,  accompanied  by  perfect  mandible  with  all  the  teeth, 
and  a  large  part  of  the  skeleton.     No.  5,  A  skull  fh>m  which  the  basi* 
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cranial  regioD,  zygomata,  and  left  maxillary  bone,  have  been  lost  The 
measaremenU  of  No.  4  somewhat  exceed  those  of  the  other  specimens, 
so  that  it  is  doubtful  whether  it  really  belongs  here. 

The  characters  which  distinguish  this  form  from  the  M.  leptorhynehu$ 
are  not  numerous.  In  the  first  place  the  front  and  muzzle  are  relatively 
wider.  Secondly,  the  larmier  is  of  a  different  form.  Instead  of  being  a 
horizontal  slit,  it  is  subtriangular,  with  the  base  above,  and  the  angle 
below ;  thirdly  the  canine  teeth  are  more  robust  in  both  jaws.  But  the 
position  of  the  infraorbital  foramen  is  slightly  variable,  and  the  width  of 
the  front  in  one  specimen  is  about  as  in  the  sub-species  leptarhynchiu. 
The  size  of  the  canine  is  not  invariable.  I  am  therefore  precluded  from 
regarding  the  M.  leptarhynchui  as  more  than  a  sub-species. 

As  compared  with  the  M.  elegans,  the  strong  convexity  of  the  side  of 
the  face  distinguishes  it.  The  convexity  continues  from  the  malar  region 
forwards  above  the  infraorbital  foramen,  and  nearly  reaches  the  nareal 
opening.  Judging  from  Leidy's  fig.  11,  Plate  XI,  of  the  Extinct  Mam- 
malian fauna  of  Dakota  and  Nebraska,  the  premaxillary  bone  of  the  i/. 
elegaiu  is  flatter  than  in  the  Jf.  arenarum.  The  infraorbital  foramen  has  a 
more  anterior  position  in  the  latter  than  in  the  former. 

The  size  is  always  a  little  larger  than  in  the  type  specimen  of  3f.  Up- 
torhynehuB. 

Measurements.  M. 

No.  1. 

Length  from  occipital  condyle  to  postglenoid  process. . .  .087 

"  "  "  "        "  postfrontal  process 076 

"         "         "  "        •*  preorbital  border 105 

Transverse  diameter  of  orbit : 030 

Depth  of  malar  bone  at  middle  of  orbit 019 

<«      <<  zygomatic  process  at  glenoid  face  (greatest)  . .  .019 

Width  at  middle  of  supraorbital  border 062 

••  malar  bones 096 

"  zygomatic  process  of  squamosal 100 

of  occipital  condyles .034 

"  occiput  at  middle 036 

Elevation  of  occiput  including  condyles 054 

Depth  of  skull  at  right  angles  to  profile  at  glenoid  face.  .041 

"  *'    *'  orbit  (exclus.  teeth) 051 

"       of  mandibular  ramus  at  m.  ii 030 

"  "       "  P-m.  iii 022 

Length  of  last  five  superior  molars 064 

"         "  true  molars 048 

Diameters  p.m.  iii  I  ^^^^^^P^^^'^^^ ^)^ 

t  transverse 010 

Diameters  m.  I  j '"»*«'«'P«'»«"<»' "^f 

c  transverse 013 
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Measurements.  M. 

No.  1. 

Diameters  in.  iii  |  anteroposterior 019 

C  transverse 015 

Length  of  inferior  dental  series  (axial) 008 

'*  **       premolar  series  (axial) 088 

Long  diameter  of  crown  of  canine 007 

**   P-m.  i 0086 

"    p.m.  ii 0084 

Diameters  P-m.  iv  -J  anteroposterior OW 

I  transverse 009 

Diameters  m.U  I '"'*«~P*"'*"">' ®"' 

C  transverse 010 

Diameters  m.  iii  I  «''*««'P°«»«'"'«' ^ 

^  transverse. . .010 

The  specimens  all  came  from  the  Ticholeptus  beds  near  Laramie  Peik. 
Wyoming,  and  were  discovered  by  my  assistant,  J.  C.  Isaac 

MerycbyuH  pariogonu§,  sp.  nov. 

The  generic  position  of  this  species  is  uncertain,  and  it  may  belong  to 
Merycochoenis  or  even  to  Eucrotaphus,  as  its  otic  bullae  are  inflated.  The 
doubt  as  to  its  position  is  due  to  the  fact  that  the  anterior  part  of  the  skall 
of  the  typical  specimen  is  lost  as  far  back  as  the  anterior  border  of  tlie 
orbit,  and  the  second  molar  tooth.  I  place  it  here  provisionally  becaune 
the  internal  crescents  of  the  superior  molars  are  arranged  as  in  M.  maj^r 
and  M.  arenarum,  i.  «.,  with  the  anterior  crescent  excluding  the  posterior 
at  the  point  of  junction  of  the  two. 

The  Merychyvs  pariogonus  is  about  the  size  of  the   Oreodon  cnlbtrtsoni 
The  braincuse  is  full,  so  that  the  internal  side  of  the  temporal  fo»sa  is 
strongly  convex,  but  without  very  prominent  ridge  along  the  parieto- 
squamosal  suture.    The  anterior  temporal  ridges  unite  at  an  acute  angle; 
but  the  sagittal  crest  is  obsolete  as  far  as  a  point  above  the  posttympanic 
process,  where  it  gradually  rises.     The  i>osterior  temporal  ridge  is  promi- 
nent superiorly,    but  is  not  produced  beyond  the  line  of  the  occipital 
condyles.     It  is  discontinued  in  the  direction  of  the  supraauricular  ridge, 
but  continues  downwards  as  an  obtuse  ridge  on  each  side  towards  the 
foramen   magnum.     Between  this  and  the  squamoso-occipital  angle  i^ 
a  large  open  t();jsa  wliicli  Is  present  in  the  species  of  this  genus,  of  3Iery 
cochoerus  and  of  P^ucrotaphus,  but  is  wanting  in  Oreodon  culburtsoni.    T.  i 
the  obsolescence  of  the  posterior  temporal  crest  it  agrees  with  the  l»-"= 
named  species,  and  with  some  of  those  of  MerycocIiuTUS,  but  difiers  fro  *« 
E'tcrotiiphns  jdcksoni  \\\\QV{i  it  is  low.  and  from  3/<fn/r/*yri«  ?<»^//>rAyiM«A'^ 
where  it  is  well  developed.     In  the  size  of  the  latenU  occipital  fosss  tlu 
species  exceeds  any  of  the  others  of  this  family.     Below  the  depressioi 
the  posterior  temporal  crest  rises  abruptly,  forming  a  convex  edge  wlii 
continues  downwards  nearly  obsolete,  on  ihfe  suture  between  the 


^^^Eynipaiilc  aad  puroccipilul  proceHses.  It  is  doc  dUtlnatlj  conliuuouB  over 
^^H^3w  aaritnlor  meatus.  The  paroccipical  process  is  elongate  anil  acumt- 
^^uue,  and  becomes  compresseit  aa  as  lo  be  anteroposlerior  for  the  greater 
^^Krt  or  Us  length.  The  auiictilar  mentua  occupies  but  a  small  part  or  the 
^^  gneo  hetweeo  the  x>ostijmpanlt]  and  poslglonoid  pmceeses.  Il  ia  [ttrtlally 
^^  xiclosed  hy  tlio  robust  rounded  ledge  of  the  squamosal  bone,  which 
^9,^Spftnie8  it  from  the  postglenoid  process.  This  ledge  Ib  much  mare  devel. 
«^^K)«d  tlian  in  any  other  species  of  this  family  known  to  me.  The  bulla  of 
.^.A^e  petrous  bone  is  longer  anieroposterlorly  than  transrersely,  and  its 
2^  :K:3t«rior  and  posterior  liurders  coincide  with  the  anterior  border  of  the 
^:»*riet glenoid  pri>cc«(i,  and  that  of  the  paroccipital  process.  The  poslglenoid 
:ir**r»cesM  is  robust,  miicli  ua  in  [lie  large  species  of  Merycochoirus,  and  not 
<=«:»  snpressed  aa  in  Meryeliff'it  leptorhjinchut  aod  kt.  jrenarum.  The  xygo- 
X3o.Kklic  arch  Is  slender.  The  ulevation  of  the  posterior  part  of  the  zygo- 
yfcj^llc  proci-ss  of  the  squamosal  hns  a  dlllereot  form  from  that  seen  in  the 
^X^>«cie8  last  named.  It  is  angulate,  not  rounded.  The  position  of  the 
^^x^s^'cis  difierent  fiom  that  in  If.  t]/gomalicui  in  being  more  anterior, 
*-«-»aE»rking  a  point  well  in  front  of  the  aulcilor  base  of  the  poslglenoid  pro- 
^^^^^se.  The  border  which  connects  the  angle  with  the  supra-auricular  cresi 
■^^  'Uien  not  vertical  as  in  the  species  just  meniloned,  but  is  oblitjue.  and  it 
■^*  ^Ibo  somewhat  concave.  The  malar  bono  Is  shallow  and  stout,  with 
*-  *-  ^.xncnie  edge  below.  The  squamosal  process  enters  it  to  below  the  poste- 
*"  *<:»  r  third  of  the  orbit.  The  postfrtmlal  process  is  slender,  and  the  post- 
ftiiiftl  proci'sa  of  the  malar  Is  elongate,  meeting  the  former  opposile  the 
S^jdle  of  tlie  orbit.    It  Is  thus  louger  ilian  in  auy  species  of  the  family 

"Xbo  fnmtal  turamina  are  separated  by  an  interspace  equal  lo  four-fifths 

**  ^»  dlslmcB  between  each  and  the  Buperciliary  border.     The  parielo-squa- 

***«>s»l  suture  HBL'ends  posteriorly  in  a  nearly  straight  line  to  within  M.  .015 

^**"     the  posterior  zygomatic  crest.    The  posterior  squamoBal  suture  then 

•■*"ii8  directly  downwards,  reaching  the  depressed  portion  of  the  crest 

%ore  it  bounds  the  huge  mastoid  fossa  and  foramen. 
I  1*bo  posterior  part  of  the  mandibular  ramus,  shows  a  regularly  convex 
■gulur  border  cororoencingjust  below  the  condyle.    The  coronoid  pro- 
•  is  quite  small  and  the  short  connecting  edge  between  it  and  the  con- 
dyle b  not  excavated  below  the  level  of  the  laller.    The  articular  taee  of 
3rt  condyle  la  directed  upwarda,  and  on  the  inienial  third,  preecnis  a  face 
WIeriorly  also.     The  nmus  diminishes  rapidly  in  depth  anteriorly.    Tlie 
"^anwMeric  foaaa  does  not  descend  below  the  level  of  the  second  true  molar, 
^nd  la  not  sharply  bordered  anywhere.  The  internal  pterygoid  fossa  on  the 
either  hand  occnpiea  the  entire  inner  face  of  the  angle  between  the  condyle 
aind  the  inferior  border,  and  auloriorly  to  the  line  of  the  last  inferior  molar 
looth. 

The  aaperlor  true  molars  have  short  crowns,  as  in  Eucrolupbus  and 
OreMlon.    The  anterior  and  meilian  vertical  ridges  are  very  prominent, 
«n(]  the  [Histerior  vortical  border  of  the  posterior  column  projects  lo  a  slight 
rnoc,  AVKti.  PKII.08.  aoc.  xsi.  116.  3q.    pristkd  jcinb  18,  1884. 
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eitent  posteriorly.      Enamel  smoolb.     The  lusl  loferlur  tnoUr  U  no* 
dUproportionatel;  Inrger  than  the  second  &s  in  H.  U/ilorAsnehnt,  artifi  a 
and  tlegaai;  and  with  the  aeconil.  has  little  of  a  prismatic  chamcter. 
cingula. 

MrnmirfiMnlM,  M. 

Lenglb  from  occipital  condyle  to  postglenoid  proMU. . .  .04T 

■'  "  "  '■         ■' poaifVontal  process.  ,.  .101 

Vertical  diameter  of  orbit 03« 

Deptli  of  malar  bone  at  middle  of  orbit 019 

"        "  zygomatic  proceHB  nt  posterior  angle 02< 

Width  at  middle  of  supniorbilnl  border .080 

"       "  matarbones OM 

of  occipital  condyles 0S8 

■■  occiput  al  lalaml  eresta 036 

■■       "       ■'        "  condyles Ml 

Bleviktlon  of  occiput  with  condyles U94 

Depth  of  skill]  at  glenoid  surface 038 

"      "      '■      ■■  orbit,  urclus.  malar OM 

"      "  mandible  at  condyle 075 

"      "  '■  ■■  curonold 088 

"       "  "  "  posterior  edge  of  ni.  iil 043 

Depth  mandible  at  middle  of  m-  li OSS 

Diameters  superior  m.  ii  ( 'to'croposterior 016 

L  transverse 010 

Diameters  superior  m.iUl^^^'^^P^""-'*"-- '^^ 

Diameters  inferior  m.  Ii  |  ^'"'"^P<>"''rlor Olfl 

I  transverse. OlS 

Diameters  inferior  m.  iii  { '"•l«f''l>«««rior- "94 

I.  transverse 0115 

A  seconJ  specimen  o(  this  species  consists  ol  ilie  occipital,  pnriiial,  a-  -^^^^^ 
port  of  the  frontal  regions,  with  the  right  maxillary  Iwne.  and  Irngmer^^^^ 
of  the  left  maiiilary,  of  Ilia  mandible,  etc.  The  latter  demanaimKw  t.-^  -^A* 
position  of  the  in&norbiial  foramen  to  be  above  the  anterior  border  of  l[  ^  ^  wi 
fourth  superior  premolar.  The  middle  line  of  the  occiput  presenta  a  k^v-^^  , 
on  its  superior  half.  The  liasloccipiial  bone  between  the  pamccipi'st  r''^**^-^ 
cess  is  expaDded  laterally,  and  is  without  median  angle  or  groove,  "'■t**'-*'^*^  -iii 
the  bulliB  it  is  compressed,  and  Its  middle  line  forms  a  narrow  tnincalii'*'' 
Opposite  the  posterior  third  of  the  bulla,  this  surface  ascends  at  an  anal"  *  '^'  , 
and  gradually  widening,  spreada  into  the  general  Battened  convex  InferiO*"*  _  ,. 
fncoofthe  sphenoid.  The  anterior  pan  of  the  sagittal  cresl  is  a  I'till-**^ 
better  developed  than  in  the  typical  specimen.  The  worn  leetb  Indlcal*-^^^^ 
an  old  individual.  The  canine  is  large,  and  the  ftrat  premolar  Iim  if  * 
roots  well  dlaiingtiished.  The  facial  plaie  of  the  maxillary  c 
second  premolar.     No  appreciable  diasieiua. 
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Meawrements.  M. 

Length  of  molar  series 081 

"         "  premolars  on  bases 041 

'  Width  of  canine  posteriorly 010 

Diameters  P-m.  iy  {  anteroposterior 010 

C  transverse 012 

Of  this  species  I  haye  but  two  specimens,  which  were  obtained  fh)m  the 
Ticholeptus  beds  of  Deep  river,  Montana,  by  my  assistant,  J.  C.  Isaac. 

Bferycbyus  elegans  Leidy. 

Proceedings  Academy  Philada.,  1858,  p.  24.  Extinct  Mammalia 
Dakota  and  Nebraska,  1869,  p.  118,  PL  XI,  figs.  1-11. 

Niobrara  river,  Nebraska. 

Herycbyus  zygomaticus  Cope. 

Ticholeptus  zygomaticus  Cope,  American  Naturalist,  Feb.  1878.  Bulle- 
tin U.  8.  Qeolog.  Survey  Territories,  1878,  p.  880. 

This  species  is  peculiar  in  having  the  posterior  expansion  of  its  zygo- 
matic arch  horizontal  instead  of  vertical.  It  has  a  thickened  external  edge 
which  continues  into  a  strong  posterior  angle  which  projects  behind  the 
posterior  margin  of  the  postglenoid  process.  The  auricular  meatus  is 
directed  posteriorly  in  a  way  quite  peculiar,  resembling  somewhat  the 
position  seen  in  some  of  the  hogs.  The  malar  bone  is  very  prominent. 
The  infhu>rbital  foramen  is  above  the  contact  of  the  third  and  fourth 
superior  premolars.  The  larmier  is  large  and  its  maxillary  border  descends 
posteriorly. 

In  size  this  species  is  between  the  M.  elegans  and  the  M.  fnediua.  If 
my  identification  of  New  Mexican  specimens  is  correct,  this  species  difiers 
from  the  M.  medint  in  the  much  less  production  of  the  premaxillary  re- 
gion, besides  the  smaller  size. 

Ticholeptus  beds  of  Deep  river,  Montana  ;  J.  C.  Isaac. 

Hersrcliyiis  medius  Leidy. 

Proceedings  Academy  Philad'a,  1858,  p.  26.  Extinct  Mammalia, 
Dakota  and  Nebraska,  1869,  p.  119,  PI.  XI,  figS;  12-14.  Cope  U.  S.  Expl. 
Barv.  W.  of  100th  Mer.,  G.  M.  Wheeler,  iv,  pt.'  ii,  p.  824. 

Niobrara  river,  Nebraska,  Hayden  ;  iSanta  F6,  New  Mexico,  Coi>e. 

Herjrcliyiit  major  Leidy. 

Proceedings  Academy  PhUada.,  1858,  p.  26.  Extinct  Mammalia,  Da- 
kota and  Nebraska,  1869,  p.  121,  PI.  X,  figs.  15-16. 

This  species,  known  hitherto  from  Leidy 's  descriptions  of  four  of  the 
fliipazior  molars,  is  the  largest  of  the  genus,  and  perhaps  of  the  family. 
Hors  information  regarding  it  is  much  to  be  desired. 

Headwaters  of  the  Niobrara  river ;  from  Loup  Fork  beds,  according  to 
Hayden. 
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LEPTAUCBENIA  Leidy. 

Extinct  MftmmnlU  of  D&kota  and  Nebraska.  1869,  122.  PmcKilia 
Academ}'  PhU&d'a,  1850,  86,  (nomen  ntidnm),  loc.  dt  1030.  103  (nan 
nudum). 

As  already  remarked  bj  Leldy,  this  genus  is  characlerized  by  the  t*^ 
ence  ol  enormous  vacuities  of  ttac  superior  surface  of  the  muzzle. 
genus  might  be  described  as  lacking  the  usual  superior  osseous  wall  o 
uasal  cavities  and  maxillary  sinuses.    The  generic  diagnosis  is  as  toll 

Otic  bullK  inflated.  Four  premasillary  leeth.  Nasal  bones  eiceMt 
contracted,  leaving  a  wide  interspace  between  them  and  the  maxillaB 
Symphysis  mandibuli  coossified. 

This  geuus  has  but  a  short  range  in  time,  not  having  been  yet  foun€ 
of  the  TIcholeptus  beds.    It  Bhows  in  its  deficient  nasiflcatlon,  and  si 
size,  that  this  line  of  the  family  was  approaching  ii 
deuce  having  already  commenced  in  the  genns  Merj'chyus.    The  ge^^ 
which  fbllow  in  syatemolic  order,  Cyclopidius  and  PiihtccBles,  eihibir" 
last  steps  in  the  downward  course. 

I.  Infraorbital  foramen  above  P-m.  ill. 
"Three  inferior  incisors;  nasal  sinuses  to  middle  of  orbit; 

true  molars  .043 ;  skull  .135."     (Leidy) 

"Nasal  HinuseB  not  extending  so  far  posteriorly  as  in  L.  m<^OT ; 

true  molars  .083  ;  skull.  .101."    (Loidy) £■  A 

"Nasal  sinuses  reaching  to  front  of  orbit ;  true  molars  .020  ; 

skuil  .085."     (Leklyj L.iiUm 

Leptanctaenia  major  Leidy. 

Proceedings  Academy  Phllad'a,  1850.  p.  1B3 ;  185T,  80.     Extinct  Ma. 
malla,  Dakota  and  Nebraska,  180S,  p.  121,  PI.  XII.  Qga.  1-5. 

Tributaries  of  White  river,  Nebraska. 
Leptauclieula  decora  Leldy. 

Proceedings  Academy  Philadelphia,  1858.  p.  88 ;  18S7,  p.  80.  ExtiW 
Mammalia  ol  Dakota  and  Nebraska,  1608,  p.  127,  PI.  SU,  figs.  O-SO. 

Tributaries  of  White  river,  Nebraska. 
E^ptaiichenla  nitida  Leidy. 

Exiincl  Mammalia  of  Dakota  and  Nebraska.  ISOO,  p.  120  ;  PI.  XII.  I 
21-33. 

White  Earth  creek.  Dakota,  tributary  of  the  White  river. 

CTCLOPIDIDH  Cope. 
Proceedings  American  Philosophical  Society,   I8T7,  p.  221.     Brathf 
'  mtryx  Cope,  Ibidem,  p.  330. 

Dental  formula  :  I.  J  ;  C,  f  ;  P-m.  \;  M.  |.     Promaxillary  bnnos  mnch 
reduced  ;  mandibular  rami  coSssiSed.    Otic  bulla  inflated.     Prelacbrymi ' 
«  presonl,  and  conflnoiu  with  enormous  nasal  vacuities,  which  oi 
e  reduction  of  the  nasnl  bones.     Orbii  closed  b«llliid. 
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Tlii»  geoHB  Ib  LeptaucUenia  without  superior  tnclBor  tecitb.  and  vrlUi  but 
*■  "^^^  o  oa  each  side  below.  I  originally  aaaerted  the  presence  of  superior 
Iex  «;bor  l«eth,  &Dd  It  la  true  tlmt  ibere  is  in  early  life  a  minute  tooth  in  each 
X>  wmaxillary  bone,  as  indicated  by  the  alveoli  in  a  specimen  which  con- 
(.■^■Ijib  the  full  deciduous  molar  dentition.  I  have  not  seen  tlie  teeth  ihem- 
^^1  vee,  noi  it  Is  evident  that  ttiej  are  early  shed.  In  an  adult  specimen 
**f  C.  (fniuf  it  seems  that  the  alveolor  portion  of  Ibe  premniillary  bone  hna 
l>^>«n  absorbed. 

*Th«  meatus  auditorius  exiernua  occupies  a  more  elevated  position  iu 
•■Ilia  genus  than  in  any  other  of  the  family.  It  is  also  directed  somewhat 
posteriorly.    There  are  postparietn)  foramina. 

TliR  cerebral  hemispheres  are  not  large,  and  scarcely  rise  above  the 
plKoe  of  the  summit  of  the  large  cerebellum.  Convolutions  three  on  each 
side,  weakly  defined. 

The  concavity  of  the  superior  border  of  the  premaxillary  bones,  to- 

8*ther  with  their  upward  production,  leads  me  to  suspect  that  the  extcr- 

Kiftl  iiKTes  were  superior  in  position.    This  U  the  indication  of  an  aquatic 

lubit  of  life,  such  as  is  ted  by  the  hippopotamus.    Like  tliat  animal,  the 

noMtiils  ID  Cyclopldius  were  probably  valvular  to  prevent  the  ingress  of 

filie  water     The  animals  probably  passed  much  of  their  time  in  the  water. 

^and  the  nostrils  could  be  brought  to  the  surface  for  the  purpose  of  respira- 

*.ion,  while  the  reminder  of  the  head  and  body  remained  concealed.  The 

(Prominent  riu  of  the  auditory  meatus  suggests  a  similar  valvular  closure 

**r  ihc  organ  of  hearing,  and  Is  also  a  provision  for  its  easy  approximation 

•^*»   Ihc  lur&ce  of  the  water  when  necessary. 

'X'he  milk  dentition  is  like  that  of  Artiodactyla  in  gencml.  That  is,  Id 
*■  **^  superior  series  the  third  molar  is  more  elongate  and  ecnnples  tlian  ils 
K^^nnanent  successor,  and  the  fourth  is  like  the  first  permanent  true  molar 
*  *»  Conatltutlon.  In  the  inferior  series  the  anterior  three  teeth  rescmlile 
*-**^    permanent  premolars,  while  the  fourth  is  trilobate. 

Xn  the  loss  of  the  incisor  teeth  and  the  subprismaltc  molars,  we  observe 
Cyclopldius  the  same  evidences  of  specialization  already  known  Id  otiicr 

t  of  Ungulates. 
X   know  of  but  two  species  of  Cyclopidius. 

^^-''^'«lopldlU»  slmuti  Cope, 

l*rocccdlngs  American  Philosophical  Society.   18"7,  p.  331.      Brack]/- 

•*-*!  Jelittpt  Cope,  Ibidem,  p.  220  (immature), 

,^    '^''tie  specimens  of  this  species  In  niy  possession  embrace  a  complete 

»    ^^'•-all  with  one  zygoma  and  half  of  the  brain-case  wanting;   aleftnift»il- 

Z!  ^^^"Jr  hone  with  all  the  teeth  ;   and  three  mandibular  rami  with  dentirion, 

*^    «if  adults.     Of  iininature  individuals,  I  have  two  muixies  with  denli- 

**^*k  iif  both  sides,  and  six  mandibular  rami  ;   in  ail,  parts  of  thirleen  in- 

,^*'*'lflttal9.    The  following  description  of  the  skull  is  taken  from  the  specl- 

flrst  named,  which  is  the  type  of  the  species. 

le  cranium  is  wide  and  depressed,  and  the  muzzle  Is  short.     The  pro. 
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file  descends  at  the  orbits  into  the  nasal  vacuities,  which  cause  a  deep  a- 
cavation  of  the  facial  plate  of  the  maxillary  region.     The  small  nuri 
bones  form  a  promontory  below  the  level  of  the  orfoite*  whose  npe- 
rior  borders  are  convex.     The  maxillary  bones  rise  at  the  end  of  th« 
muzzle,   forming,  probably,  with  the  confluent  prenuudllaries,  a  mb- 
quadrate  projection.    The  superior  side  of  this  procese  la  concave  on  Hi 
iuterior  aspect  forming  a  curved  suture  of  an  expanded  nasal  hone.    Ill 
anterior  edge  is  also  concave  on  their  inner  side,  as  though  adapted  le 
a  forward-loolring    nareal   opening.    This   anterior  herder  is  produoad 
downwards  into  a  free  conical  process  which  bounds  the  canine  alveoliis 
in  front.    This  I  suppose  is  all  that  there  is  of  the  alveolar  portion  of  tht 
premaxillary  bone.    The  corresponding  part  of  the  other  side  is  kat 
There  is  a  well-marlced  preorbital  fossa.  Its  supero-lnterior  holder  boondi 
the  huge  nasal  vacuity  on  each  side.    The  nasal  bone^  form  a  narrov 
promontory,  with  convex  superior  face,  which  extends  a  little  heyond  s 
line  connecting  the  middles  of  the  preorbital  fosssB.    The  vacuities  cxoi* 
vate  the  frontal  bones  as  far  back  as  a  line  connecting  the  middies  ot 
the  supraorbital  borders.    The  frontal  bone  is  thus  of  a  A-*hape.    TIM 
anterior  temporal  ridges  are  mell  defined,  but  do  not  reach  the  free  edge 
of  the  frontal  bone.    Their  union  into  the  sagittal  crest  is  gndnaL    The 
brain-case  is  moderately  elongate,  the  postorbital  process  of  the  mshr 
bone  marking  the  middle  of  the  total  length.  In  proflle  the  posterior  part 
of  the  skull  is  nearly  straight.    The  sagittal  crest  is  gently  convex,  and 
is  not  so  deeply  bifurcated  posteriorly  as  in  most  other  forms.  The  posterior 
temporal  crests  are  expanded  laterally,  and  continue  well  developed  to 
above  the  mcutus  auditorius,  into  the  superior  edge  of  the  zygoma.   Tber 
are  not  continued  downwards  on  the  occiput,  as  in  most  of  the  other  gesen 
of  the  family,  but  resemble  the  species  of  Merychyus  more  than  anj 
others  in  this  respect.     The  temi)oral  fossa  has  a  wide  floor,  due  to  the 
lateral  extension  of  the  meatus  auditorius,  and  the  glenoid  portion  of  the 
squamosal.    The  superior  edge  of  the  zygomatic  process  of  the  squamoal 
is  little  elevated,  and  is  rc;;ularly  convex.     The  process  is  not  produced 
as  tar  anteriorly  as  the  jmsterior  border  of  the  orbit.     The  malar  bone  is 
remarkable  for  its  depth,  exceeding  in  this  respect  any  species  of  the 
tainily  yet  known.     Its  external  face  slopes  obliquely  outwards  below,  but 
not  very  much,  and  is  slightly  and  uniformly  convex.     Its  inferior  edge 
is  thickened  and  descends  anteriorly,  and  then  thins  and  rises  oontinuooi- 
ly  to  the  zygomatic  process  of  the  squamosal. 

Tho  occipital  aspect  of  the  skull  is  wide  and  low.  Its  superior  region 
is  slightly  convex  and  roughened  on  each  side  of  the  median  line.  Froa 
and  b(>low  this  valley,  the  middle  line  presents  a  sharp  carina,  whicli  dif- 
appcars  in  a  narrow  convexity  above  the  foramen  magnum.  Betweet 
this  convexity  and  the  meatus  auditorius,  tlie  surface  is  concave.  ^ 
occipital  condyle  is  small,  and  the  exterior  half  is  more  extensive  tliintbe 
posterior  half.  The  paroccipital  process  is  large.  Its  base  diverges  ft** 
the  occipital  condyle,  and  is  adherent  by  its  anterior  face  to  the  oticball»» 
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without  intervening  ridge.    Tlic  posttympnnic  mass  is  broken  away.    It 
U  inferior  in  position  to  the  auricular  meatus.    Tlie  latter,  being  directed 
posteriorly,  is  considerably  produced  behind  the  postglenoid  process,  leav- 
ing a  wide  postglenoid  fossa.    The  postglenoid  process  is  rather  small, 
and  its  posterior  face  is  entirely  covered  by  the  tympanic  bone,  while  its 
interior  edge  is  in  close  contact  with  the  otic  bulla.    The  bulla  is  of  enor- 
mous size,  and  is  a  slightly  compressed  oval  placed  anteroposteriorly.     It 
fills  the  entire  space  between  the  postglenoid  process  and  the  basicranial 
axis,  and  reaches  anteriorly  almost  to  the  line  of  the  anterior  border  of 
the  glenoid  region.    The  pterygoid  process  adheres  to  its  internal  wall 
for  half  its  length,  and  it  sends  forwards  on  the  external  side  of  the  ptery- 
goidy  a  narrow  acuminate  apex.    The  internal  extremity  of  the  glenoid 
cavity  is  concave,  and  the  surface  descends,  forming  a  robust  peduncle,  as 
large  as  the  postglenoid  process,  to  which  the  anterior  part  of  the  otic  bulla  is 
attached.    This  is  a  character  I  have  not  seen  in  any  other  species  of  the 
fatiiily.    A  wide  surface,  continuous  with  that  of  the  glenoid  face,  extends 
on  the  external  side  of  the  pterygoid  ala  of  the  sphenoid*  to  the  angle 
where  it  unites  with  the  pyramidal  process  of  the  palatine.   It  there  termi- 
nates abruptly,  but  the  external  angle  marks  the  end  of  a  ridge,  which  ex- 
tends upwards  and  forwards  to  the  postorbital  process  of  the  frontal.    An- 
terior to  this  line  the  cranial  wall  is  concave  ;  posterior  to  it,  convex.  The 
processi  pyramidales  are  divergent,  and  have  thickened  and  rounded  infe- 
rior edges.    The  maxillary  bones  are  produced  a  little  1>eyond  their  bases, 
leaving  a  notch  between.    The  palatal  surface  is  uniformly  moderately 
concave. 

The  incisive  foramina  are  large ;  the  septa  are  wanting  in  my  speci- 
mens, perhaps  accidentally.    The  infraorbital  foramen  is  above  the  middle 
of  the  fourth  premolar  tooth.    The  frontal  foramina  are  further  apart  than 
^  any  other  spedeB  of  the  family,  being  equidistant  between  the  median 
'^o&  and  the  supraorbital  border.    There  is  an  internal  orbital  foramen  be- 
'o  w  the  postorbital  process,  as  in  other  species  of  the  family.    There  are 
^  r^^e  postpariStal  foramina,  two  of  which  are  on  the  squamosal  suture. 
^^^ow  the  anterior  of   these  two  is  a    large   postsquamosal  foramen. 
J^*"^      supra  or  postglenoid  foramina.      The   meatus  auditorius  externus 
J*t>fa8  equally  externally  and  posteriorly.    It  is  large  and  of  oval  out- 
^^^,  the  long  diameter  being  parallel  to  the  superior  border,  which 
a     -»  -fc.^  usual  snprameatal  crest.    Its  tympanic  or  anterior  border  is  very 


Kninent,   while  the  posterior  border  is  a  little  less  so.     A  posttym- 
P^  ^^  ic  tuberosity  marks  the  middle  of  the  inferior  edge.    Posterior  to 
^^^    meatus  is  the  rather  large  mastoid  foramen,  which  is  above  the  in- 


base  of  the  paroccipital  process.    The  basicranial  bones  being  lost, 

^^^  characters  of  the  basal  foramina  are  not  determinable.     The  ix)stcrior 

^^^"^"^  are  deeper  than  wide.    The  palatonareal  border  is  a  Qothic  arch,  of 

^\^h  the  apex  is  opposite  the  posterior  border  of  the  last  molar  tooth.     I 

^t'ceiTs  no  palatal  foramina. 

"The  median  and  posterior  nasal  sutures  remain.    Tlie  latter  is  a  V  with 
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the  apex  opposite  to  the  frontal  foramina.  Lambdoidal  suture  coaflneiiL 
The  malosquamosal  Buture  marks  the  posterior  edge  of  the  poeterior  oiU- 
tal  rim  at  the  middle  of  the  orbit.  The  pariSto-squamosal  suture  has  an  is- 
ferior  position  in  front.  Opposite  the  front  of  the  postglenoid  prooeM  it 
converges  inwards  in  line  for  the  occipital  bifurcation,  and  is  continned  as 
the  parietooccipital  suture,  nearly  to  that  point.  The  squamossl  border, 
however,  extends  in  a  Zform  to  the  posterior  temporal  crest  half-wsj  be- 
tween the  bifurcation  and  the  meatus  auditorius.  It  embraces  an  srea  of 
the  posterior  face  of  the  skull,  and  the  posterior  half  of  the  rim  of  the  au- 
ricular meatus. 

The  typical  specimen  presents  only  the  alveoli  of  the  canine  and  lint 
premolar  teeth ;  otherwise  the  dentition  is  perfect.    The  crowns  of  the 
second  and  third  premolars  are  obliquely  quadrate  in  horizontal  section, 
both  a  little  wider  posteriorly  than  anteriorly.  This  is  due  to  the  presence 
of  a  half  crescent  of  the  internal  side,  whose  posterior  horn  is  attached 
to  the  external  wall,  while  the  anterior  is  free.  The  external  fkces  of  tlisee 
premolars  is  slightly  convex ;  of  the  fourth  premolar  is  slightly  concave 
The  first  true  molar  is  decidedly  smaller  than  the  second,  and  the  second 
is  smaller  than  the  third.    The  external  sides  of  the  external  columns  are 
flat  in  the  first  true  molar,  but  become  more  concave  on  the  third.    The 
anterior  edges  of  the  columns  project;  forming  ridges;  or  in  section,  project- 
ing angles.    No  intermediate  ridges,  nor  cingula.    The  third  superior  true 
molar  lias  a  prismatic  crown,  no  roots  being  visible  in  either  of  the  adult 
specimens,  of  which  the  typical  one  is  rather  old,  ae  indicated  by  the  wear 
of  the  teeth.    In  the  latter  specimen  the  roots  of  the  second  true  molar  are 
apparent,  although  the  crown  is  elevated.   The  first  true  molar  is  not  pris- 
matic, although  the  crown  is  not  low.    The  specimen  represented  by  the 
left  maxillary  bone  contaius.the  teeth  which  are  wanting  from  the  typical 
one.     The  section  of  the  crown  of  the  canine  is  a  semicircle,  the  truncate 
face  being  posterior  internal.  It  is  not  a  large  tooth,  and  is  separated  from 
the  tirst  premolar  by  a  diastema  equal  to  its  diameter.    The  first  premolar 
is  one-rooted,  the  root  with  a  groove  on  the  internal  side.     The  section  nf 
the  base  of  the  crown  is  a  triangle,  the  faces  being  anterior,  external,  and 
posterointernal.     Its  inner  face  is  concave  above  the  base. 

None  of  the  separate  mandibular  rami  are  complete,  all  laclving  tl*' 
angle  and  condyle.  The  former  is  full  and  round,  judging  from  a  tnz 
nient  in  my  possession.  The  ramus  diminishes  regularly  in  depth  f'»r- 
wards.  Tlie  syniphyseal  region  is  short,  and  its  anterior  face  is  ver}*  stwp 
except  at  the  alveolar  region,  where  it  is  everted  forwards.  Xo  trace  oi 
suture.  The  internal  pterygoid  fossa  is  large  and  strongly  markeii,  wilw: 
the  inferior  edge  of  the  ramus  is  inverted,  so  that  the  surface  is  convex  ci- 
terually.  The  last  molar  is  placed  somewhat  obliquely.  The  first  and 
second  premolars  are  directed  outwards  and  forwards,  and  the  inckoR 
directed  forwards. 

There  are  two  incisors  on  each  side  of  the  symphyseal  line.    They  are 
very  small  and  subcylindrical.  and  are  closely  packed  between  the  canines 
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The  canines  are  much  larger,  with  cylindric  root  and  flat,  incisor-like 
crown.  The  first  premolar  is  still  larger,  and  is  of  about  the  same  form  as 
the  canine,  from  which  it  is  only  separated  by  a  slight  divergence  of  the 
crowns.  There  are  no  diastemata.  The  second  premolar  has  a  compressed 
triangular  crown,  with  a  median  ridge  on  the  internal  side.  Its  long 
diameter  is  diagonal,  running  outwards  posteriorly.  The  long  axis  of  the 
third  premolar  is  similar,  while  the  other  teeth  are  morp  nearly  in  line.  In 
the  third  premolar  the  fossa  interior  to  the  median  Internal  heel  is  much 
deeper  than  that  posterior  to  it.  The  corresponding  fossa  is  still  larger  in 
the  fourth  premolar,  while  the  crown  has  a  heel  in  the  form  of  a  trans- 
verse curved  crest,  separated  from  the  median  heel  on  the  inner  side  by 
a  fissure.  The  true  molars  increase  rapidly  in  size  posteriorly,  but  not  so 
abruptly  as  in  the  PUhecUUi  brevifacies.  The  internal  crescents  are  very 
flat,  and  the  posterior  edges  of  their  columns  project  moderately.  The  ex- 
ternal crescents  are  very  convex.  The  prismatic  character  of  the  teeth  in- 
creases much  posteriorly,  so  that  the  roots  of  the  third  tooth  are  short,  and 
the  crown  long.     The  enamel  is  minutely  rugose. 

The.  third  superior  temporary  molar  has  two  pairs  of  crescents.  The  an- 
terior pair  are,  however,  not  so  well  developed  as  the  posterior  pair  and  the 
two  valleys  are  soon  obliterated  by  wear.  The  crescents  are  equal  in  the 
fourth  temporary  molar.  Tlie  fourth  permanent  premolar  is  protruded  at 
least  as  soon  as  the  third  true  molar,  sooner  than  the  posterior  column  of 
the  latter.  In  this  it  difiers  from  the  Oreodon  culberUoni,  where  the  last 
tme  molar  is  protruded  first,  and  is  a  cotemporary  of  both  the  third  and 
fourth  deciduous  molars  ;*  and  the  0,  grucilis,  where  the  last  true  molar  is 
a  cotemporary  of  the  third  deciduous. 

In  the  inferior  temporary  dentition,  the  lobes  of  the  last  molar  are  sub- 
equal,  the  posterior  one  being  a  little  the  larger.  The  protrusion  of  the 
last  true  molar  is  also  probably  delayed  until  the  shedding  of  the  deciduous 
series,  as  In  the  superior  series ;  but  my  specimens  are  either  very  young 
or  fully  adult,  and  therefore  I  cannot  demonstrate  this  point  as  fully  as  in 
the  case  of  the  superior  series. 

Measurements  of  Skull. 

M. 

Length  from  condyle  to  front  of  canine  inclusive 117 

"  otic  bulla  (axial) 010 

"  palatonareal  notch 0575 

"  anterior  line  of  glenoid  cavity.  .088 

Depth  of  occiput,  including  condyle 041 

"      at  middle  of  orbit,  exclusive.of  teeth 037 

"  hiflraorbital  foramen         *'      '*     016 

"      **  premaxillary  border         '*     **    028 

Width  at  •*  "  above 022 

"      between  orbits 038 

•  Leldj.    Anoleat  Faana  of  Nebraska,  1853,  p.  51,  PI.  IV.  flgs.  1, 2. 
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Measurements  of  SkulL  IL 

Width  at  malara  below  orbits 06$ 

"         "  zygomata  at  middle 008 

•<         "  auricular  meatus 070 

"  of  occipital  condyles 0275 

"  at  middle  of  last  molars  inclusive 040 

"  ^  *'         "      second  premolars  iocluslTe..  .000 

C  anteroposterior OOS 

Diameters  otic  bulla  <  transyerse 018 

.     (vertical 010 

Diameters  of  nasal  bones  |  ^®f  «^  ""^  firagment  of. 094 

Iwidthatbase 0105 

Length  of  dental  series 008 

"        "  premolar  series 085 

"        "truemolar 088 

Diameters  P-m.  lii  i  anteroposterior. .007 

C  transverse 0006 

Diameters  m.i/'"'»««>P«"«'*«' «» 

<^  transverse 0005 

Diameters  ^.^ii.  /  ^'^^^"'P^'^®"^' ^^^ 

i.  transverse  (greatest) Oil 

Depth  otomandibular  ramus  at  m.  iii 081 

"      "P-m.iv 019 

Length  of  symphysis 0845 

"         **  premolar  series 088   • 

•*        '*  true  molar 035 

*•  of  total  dental  series 068 

Diameters  P-m.  iv  J  anteroposterior 0005 

i  transverse 006 

Diameters  m.  1 1 '"'*«'^P««»«"°'" «*» 

i  transverse 0068 

Diameters  m.  iii  \  "nte-^POoterior 016 

t  transverse 0068 

The  second  specimeD  vrith  permanent  dentition  is  of  smaller  size  tkaza 
the  type,  and  the  canine  teeth  are  small.  It  may  have  been  a  female.  Tb  ^ 
dental  series,  including  the  canine,  measures  M.  0.50  ;  the  premolar  series 
0.23  ;  the  true  molars,  0.31. 

The  number  of  specimens  of  this  animal  found  in  the  restricted  sretcn 
the  Ticholeptus  bed  of  Deep  river,  Montana,  shows  the  former  abunduK^ 
of  the  species.  It  was  probably  gregarious,  in  the  manner  of  the  othffl" 
Oreodontidw.  We  can  depict  it  as  seeking  the  swamps  of  the  shore  for  it 
vegetable  food,  and  spending  much  of  its  time  in  the  water  when  not 
ing.  It  was  doubtless  a  good  swimmer,  and  the  characters  of  its  feet*' 
be  sought  for  with  interest  for  light  on  this  point.  The  use  of  the  boff"* 
superior  nasal  vacuity  of  the  skull  of  this  genus  and  Leptauehenlft  ^  ^ 
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only  be  guessed.    Perhaps  it  supported  an  inflatable  bladder  like  that  of 
the  ci-ested  seal,  or  a  swollen  muzzle  like  that  of  the  saiga  antelope. 

Cyclopidius  emydinus,  sp.  nov. 

This  species  is  represented  in  my  collection  by  a  nearly  perfect  cra- 
nium.   It  indicates  an  animal  of  about  the  same  size  as  the  (7.  nmui.  The 
differences  between  the  two  species  may  be  enumerated  in  advance  of 
the  detailed  description.    Firstly,  the  external  vertical  ridges  or  crests  of 
the  true  molars  are  directed  obliquely  forwards  so  as  to  overlap  the  ex- 
ternal wall  of  the  anterior  crescent  much  more  extensively  tlian  in  C. 
$imus.    (2)  The  crowns  of  the  true  molars  have  a  relatively  greater  trans- 
verse diameter.    (3)  There  is  a  peculiar  process  at  the  external  base  of  the 
otic  bulla,  between  the  iMiroccipital  and  postglenoid  processes,  which  may 
be  called  the  subtympanic  process.    (4)  There  is  no  median  occipital 
keel.     (5)  The  maxillary  bone  is  prolonged  posterior  to  the  last  superior 
molar,  which  it  is  not  in  O,  HmuB.    (6)  The  oblique  orbitosphenoid  ridge 
is  wanting.     (7)  The  otic  bulls  are  shorter  and  wider  in  their  form.    This 
character  will  require  confirmation  by  examination  of  many  individuals. 
The  skull  is  singularly  depressed  and  expanded  laterally,  so  as  to  pre- 
sent an  outline  not  unlike  that  of  some  river  turtles.    The  orbits  are  in 
the  anterior  half,  and  look  forwards  and  upwards,  as  well  as  outwards. 
The  muzzle  is  short,  so  that  its  lateral  borders  approximate  rapidly  to  a 
narrow  truncate  extremity.    The  maxillary  borders  do  not  contract  quite 
so  abruptly,  and  are  visible  outside  of  the  canthus  rostralis,  when  the 
skull  is  viewed  fh)m  above.    The  brain-case  is  depressed,  and  is  expanded 
posteriorly,  and  narrowed  at  the  anterior  line  of  the  zygomatic  foramina. 
The  posterior  temporal  ridges  are  much  expanded,  forming  a  wide  rim 
round  the  brain-case  posteriorly,  which  is  continued  into  the  squamosal 
processes  of  the  zygoma  on  each  side.    The  anterior  temporal  ridges  ap- 
proach each  other  very  gradually  on  the  middle  line,  and  only  reach  the 
anion  into  a  sagittal  crest  a  centimeter  posterior  to  the  fVontopariStal  su- 
ture.   The  edge  of  the  crest  is  truncate,  aud  it  is  not  bifurcate  posteriorly, 
as  in  most  Oreodontidee. 
Tile  occiput  is  broad  and  low,  and  differs  in  character  from  that  of  most 
ocber  members  of  the  family.    Its  posterior  face  is  flat,  only  interrupted 
^jr  a  Ibasa  on  each  side.  Just  within  the  posterior  edge  of  the  meatus  audi- 
^■^tta  extemns.   This  edge  is  continued  downwards  into  the  external  bor- 
^^^  or  a  distinct  mastoid  process,  which  is  also  the  external  border  of  the 
^^^^^^Put,  deflected  a  little  forwards.    The  paroccipital  process  is  flat  at  the 
^^*^»  and  is  applied  to  the  external  half  of  the  otic  bulla.    Its  free  extrem- 
y  ^»  snbronnd.    The  mastoid  process  forms  a  prominent  ala  of  its  extcr- 
'^^"^  ^ide,  having  a  transverse  width  equal  to  that  of  the  base  of  the  par- 
^^'^^Wtal.    Its  inferior  edge  is  truncate  obliquely  outwards  and  downwards 
^  Subacute  angle.    The  occipital  condyles  are  relatively  small. 
^H«  external  meatus  of  the  ear  looks  outwards  and  backwards  at  an 
^^E^e  of  4flP  to  the  middle  line.    The  prominent  edge  of  the  mastoid  pro- 
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cess  18  directly  below  its  anterior  border.    Thus  tMe  tympanic  bone  ii 
directed  obliquely  downwards  and  forwards.    Posteriorly  it  is  sepanted 
by  a  groove  from  the  mastoid  process.   Anterioriy  it  is  sepanied  by  a  tomk 
from  an  osseous  mass  which  occupies  the  space  between  it  and  tlie  post- 
glenoid  process.  Before  the  sIluU  was  reconstructed  flrom  its  fhigments,  this 
mass  was  observed  to  be  entirely  distinct  from  the  poatglenold  proccii» 
which  it  equals  in  height.    Continuous  with  it,  there  desoenda  anoOier 
osseous  body  to  near  the  line  of  the  extremity  of  tlie  mastoid  process,  wiik 
a  truncate  inferior  edge,  which  is  separated  th>m  the  oUc  bulla  by  an  open 
groove.    The  stylohyal  ligament  is  probably  inserted  into  a  foeea  at  the 
anterior  extremity  of  this  groove.    The  poetglenoid  procesB  is  low  and 
more  extended  transversely.    The  anteroposterior  diameter  is  small.   The 
glenoid  surfkce  is  much  extended  transversely  and  terminates  externally  ia 
a  slight  thickening.    The  zygomatic  process  of  the  squamosal  bone  is  at 
first  expanded  horizontally  and  has  a  low  convexity  of  the  thin  superior 
edge.    Its  vertically  compressed  portion  is  entirely  supported  by  the  ma- 
lar, and  does  not  extend  so  far  forwards  as  the  anterior  edge  of  the 
zygomatic  foramen .    Tlie  malar  bone- is  remarlLable  for  the  depth  of  iu 
suborbital  portion,  which  fully  equals  the  diameter  of  the  orbit.     Its  infe- 
rior edge  presents  a  thiclcened  angle  downwards  below  the  anterior  part  of 
the  last  superior  molar.    Its  superoanterior  angle  terminates  in  a  promi- 
nent rib  of  the  side  of  the  face,  which  extends  along  the  inferior  edge  ol 
the  facial  vacuity.    Beneath  the  anterior  part  of  the  latter  the  face  is  con- 
cave.   Above  this  concavity  the  ascending  plate  of  the  maxillary  is  con- 
vex in  the  vertical  section,  turning  inwards  at  the  apex  to  unite  with 
the  lateral  part  of  the  extremity  of  the  nasal  bone.     The  preorbital  fossA 
is  small  and  looks  forwards  and  upwards. 

Tlie  otic  bullae  are  larger  than  in  any  other  Oreodontid.     They  are  of  a 
short  oval  form,  somewhat  truncate  anteriorly  and  posteriorly.  Thus  they 
differ  from  those  of  C.  simus,  where  they  are  elongate-oval.    They  only 
reach  as  far  anteriorly  as  the  middle  of   the  internal  extremity  of  the 
glenoid  surface  ;  while  in  C,  8imus  they  reacli  the  line  of  the  posterior 
outline  of  the  zygomatic  foramen.     They  terminate  near  the  inferior  ioier- 
n:il  ix>iiit,  in  a  little  acute  osseous  apex,  which  is  smaller  tlian  in  C.  timu*. 
The  bulUi;  approach  so  closely  together  that  the  bassioccipital  is  much  nir- 
rowed,  and  the  sides  of  its  inferior  surface  are  excavated  so  as  to  reduce 
the  middle  line  to  a  narrow  acute  keel.  The  lateral  excavations  follow  the 
posterior  internal  base  of  the  bulhe,  leaving  a  median  table,  which  is  it«elf 
excavated  bv  a  shallow  fossa,  which  extends  from  the  median  keel  totbe 
foramen  magnum.    The  median  keel  disappears  anteriorly.    The  sphenoid 
is  protubenmt  downwards  us  a  narrow  convex  rib,  which  rises  and  disav* 
pears  in  the  presphenoid.  The  descending  sphenoid  ala  forms  the  poster^*^'^ 
boundary  of  the  posterior  nareal  trough,  and  makes  a  strong  angle 
the  pyramidal  process  of  the  palatine,  which  is  turned  outwards. 
pterygoid  squama  terminates  in  an  apex  wliich  points  downwards 
I>osteriorly  towards  the  apex  of  the  otic  bulla.    The  palatonareal  horde?* 
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V-shaped,  and  is  in  line  with  the  posterior  edge  of  the  maxillary  bone.  The 
latter  projects  beyond  the  last  molar  tooth  as  far  as  the  anteroposterior 
diameter  of  the  latter.  It  has  no  projection  in  the  C.  simus.  There  is  no 
notch  between  the  maxillary  bone  and  the  processes  pyramidalis  of  the 
palatine.  The  palate  Is  of  nearly  equal  width  from  the  last  molar  to  the 
third  premolar;  its  roof  is  gently  concave  posteriorly  ;  nearly  flat  anteri- 
orly. 

The  premaxillary  bone  is  a  narrow  strip  which  rises  nearly  vertical- 
ly from  its  short  alveolar  border,  and  is  curved  outwards  above  in 
agreement  with  the  expansion  of  the  anterior  edge  of  the  maxillary,  to 
which  it  is  united  by  simple  suture.  The  nasal  bones  are  of  remarkable 
form.  Together  they  enter  the  anterior  part  of  the  frontals  in  a  V-shape, 
and  extend  forwards  in  a  narrow  shaft.  Opposite  the  anterior  borders  of 
the  orbits  the  shaft  begins  to  widen  gradually,  and  the  surface  to  flatten, 
until  they  reach  the  posterior  angle  of  the  ascending  part  of  the  maxillary. 
Bach  one  then  expands  outwards,  terminating  in  a  semi-disc  which  fits 
the  concavity  of  the  superior  edge  of  the  maxillary  above  mentioned. 
The  entire  shape  of  the  nasal  bones  is  that  of  a  spade  with  a  triangular  apex 
to  the  handle,  and  the  short  blade  at  the  opposite  (anterior)  extremity. 
The  fh>ntal  bone  is  V-shaped,  the  angle  posteriorly  directed,  and  engaged 
between  the  parietal  bones,  and  each  branch  terminating  above  each  orbit. 
Narrow  prolongations  extend  anterior  and  iiosterior  to  the  orbit,  joining  the 
lachrymal  and  malar  bones  respectively.  Its  median  suture  Is,  like  that  of 
the  nasal  bones,  well  defined.  The  alisphenoid  and  parietal  have  extensive 
connection.  The  parietosquamosal  suture  is  horizontal  in  front ;  it  then 
gradually  rises.  It  is  not  associated  with  a  ridge  as  in  some  other  species. 
The  occipital  forms  the  posterior  five  millimeters  of  the  sagittal  crest. 

The  nasal  opening  is  subtriangular,  with  the  base  above,  and  is  directed 
anteriorly.    The  facial  vacuities  are  enormous,  and  excavate  the  frontals 
'  to  a  point  which  make  the  anterior  third  of  the  orbit's  diameter.  They  are 
only  separated  on  the  median  line  by  the  very  narrow  isthmus  of  the 
nasal  bones.    The  infraorbital  foramen  is  above  the  anterior  part  of  the 
foorth  surperior  true  molar.    The  frontal  foramina  are  small,  and  are  not 
symmetrical.    That  of  the  left  side  is  half-way  between  the  median  suture 
and  the  superciliary  border ;  the  other  is  nearer  the  superciliary  border.* 
No  supraglenoid    foramen.     Postsquamosal   present ;    that  part  of  the 
cnnial  walls  Is  injured.    The  anteroposterior  diameter  of  the  orbit  ex- 
ceeds  the  vertical.    The  auricular  meatus  is  the  largest  known  in  the 
/Sunily,  and  it  has  a  prominent  border  and  regularly  oval  outline.    Its 
Joag  diameter  rises  posteriorly  from  the  horizontal.    It  is  more  lateral- 
IX  A.xid  less  posteriorly  directed  than  on  the  typical  and  only  skull  of 
^  ^a'fitiM.    The  foramen  magnum  has  an  openly  an gulate  superior  bor- 
der.      Jugular,  condyloid,  and  carotid  foramina  not  obvious,  owing  to  the 
»  contact  of  the  otic  bulla  with  surrounding  bones.    Foramen  ovale 
»than  the  F.  laeerum  anterius,  and  external  to  it  in  position.     F.  ro- 
"xm  still  larger,  inferior  in  position,  bounded  on  the  external  side  by  a 


tuberous  projection  of  the  angle  from  the  HDlerior  edge  of  the  glenoid  •» 
face.    There  ia  a  deep  (ossa  at  the  internal  base  of  ihc  poatglenold  pro 
which  posaibly  enters  a  foramen.     No  poatglenold  foramen. 

Although  the  akull  of  the   Cyelopidiut  tmydinuB  U  more   robust    i***-" 
that  of  G.  timus;  the  length  of  the  tooth. Ilae  is  the  same.    The      5«>- 
cIbItb  edge  of  the  premaxlllary  bone  displajB  one  emptj' alveolus  fjn*^*"" 
which  the  single  incisor  waa  easily  shed.    The  canine  la  not  large,  »*  *"  * 
the  base  o(  the  crown  lias  a  regularly  convex  anteroexlenial  face  ;  w-F**' 
lost.    The  diastema  posterior  to  it  is  equal  to  ItB  diameter.  Tliecrowo^    * 
the  premolars  are  worn  ;  they  are  of  about  the  si/.e  and  proportion »      f 
the  C.  iimu».     The  true  molars  differ,  as  I  have  already  poinleil  ouCv      * 
Iheir  greater  transverse  diameter,  and  the  greater  anterior  prolong*.*-**^ 
of  the  anterior  horns  of  the  posterior  external  crescents.    The  deep  nc^*- 
which  is  enclosed  between  this  fold  and  the  wall  of  the  crescent  in  ^''*~'^  ^ 
of  it  is  filled  with  cementum.    As  to  the  form  of  the  true    molars,      *_     ^ 
transverse  diameter  of  the  fl rat  considerably  exceeds  its  anteropoBli;*"'^^ 
diameter  ;  in  the  C.  simui  the  former  diuraeler  Is  equal  to  the  latter.  .  , 

C.  emydinvi  the  last  true  molar  Is  as  wide  as  its  length  without  llie  li^  ^^^1 
in  the  0.  ti'mtu,  the  transverse  diameter  is  much  less.  In  C.  timv*  the  l»  ^^^^* 
ia  more  prominent,  and  Is  recurved  into  n  vertical  ridge,  which  is  wauL^  - 
in  the  C.  emydintit.     In  0.  tmgdijiut  this  tooth  shows  but  tlltle  of  the  p      " 
matic  characler,  as  the  rools  are  of  usual  lenglh. 
The  lower  jaw  of  Ibis  species  Is  not  yet  known. 

MtatuTtnifiitK. 

M. 

Length  of  skull  along  base 13& 

Length  from  condyles  to  posterior  edge  of  zygomatic 

foramen <M3 

Length  from  condyles  lo  ptttatonareal  foramen 063 

"  "  "      "  line  of  last  trne  molar..,.,..  ,071 

'■  "    occipital  crests  to  line  of  orbits 074 

fiicial  vacuities 0S4 

"  "  "  "      "  ascending     process    of 

maxillary  bones _.  .115 

•  Lenglh  from  occipital  crest  to  free  end  of  nasal  bones.  .ISfl 

Elevation  occiput,  including  condyles 04S 

of  ft'ODt  at  middle  of  orbit,  without  molars. .  .Ulffi 

"   maxillarv  bone  at  P-m,  iii Q].*! 

'      •     •■  P-m.  i ,085 

Width  ot  skull  at  occipital  condyles ,-  .0675 

■'     "  superior  edge  of  meatus  audllorius...  .057 

'    "  middle  of  zygomatic  foramina 098 

"       "  brain-case  at  middle  of  zygomatic  foramina..  .02U 

••  skull  at  orbits 08Z 

"       '■     ,,    between  orbiiB OH 

"       "  niuiiie  at  superior  edge  of  nares 0815 


Diameter  of  otic  bulla  ^ 
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MfasuremenU.  M. 

Diameter  external  nares  |  ^^''^^^^  *  * ' '  ' ^Jf 

^  traosYerse  above 017 

Diameter  of  a  facial  vacuity  |  anteroposterior 030 

C  trauYerse 018 

Diameter  of  orbit  j^^^^'^P^^^^^^' ^ 

'  Yertical 019 

Diameter  of  zygomaUc  foramen  {  anteroposterior 053 

^^  itransYerse 026 

Diameter  of  foramen  magnum  |  ^^^^^^ ^^ 

<>  transverse 013 

Diameter  of  meatus  auditorius  j  ^^^^^^al 009 

(  anteroposterior Oil 

fvertical 025 

anteroposterior .025 

transverse 022 

Width  between  canine  teeth 008 

"        last  true  molars 0285 

Length  of  dental  series 065 

"  true  molar  series 0343 

**  premolar 0254 

Diameters  P-m.  ii  \  anteroposterior 0056 

( transverse 0050 

Diameters  P-m.  iv  j  anteroposterior 0070 

c  transverse 0080 

Diameters  „!.  I J  ^^"^P^^^^^ ^^ 

i  transverse OHO 

Diameters  m.  m  $  anteroposterior 017 

i  transverse  (with  external  rib) 012 

The  only  specimen  of  this  remarkable  species  known  to  me  was  found 

in  the  valley  of  Deep  river,  Montana,  by  my  assistant,  Mr.  J.  C.  Isaac. 

The  wear  of  the  true  molars  shows  that  the  animal  was  of  full  age,  though 

not  old. 

PITHECI8TE8  Cope. 

Proceedings  American  Philosophical  Society,  1877,  p.  219. 

This  genus  represents  the  final  term  in  the  decadence  of  the  once 
powerful  and  numerous  family  of  the  Oreodontidae.  It  is  unfortu- 
nately established  on  a  mandibular  ramus  only,  and  although  some 
maxillary  bones  are  referred  to  it  with  much  probability,  they  are  not 
preserved  in  such  a  way  as  to  demonstrate  the  presence  of  the  large 
nasal  sinuses  characteristic  of  Leptauchenia.  I,  however,  suspect  that 
tbey  occur.  The  genus  further  resembles  Leptauchenia  in  the  cods- 
siiicaUon  of  the  mandibular  rami,  and  the  reduction  in  number  of  the  in- 
cisor teeth.  In  P.  brev\faeieH  there  is  but  one  inferior  incisor  tooth  on  each 
side.    As  reduction  in  the  superior  incisors  usually  precedes  reduction  in 
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those  of  the  lower  jaw,  I  suspect  that  the  former  were  absolately  wanting 
in  this  genus.  If  so,  wc  have  in  the  Oroodont  line  the  aame  prooent  of  re- 
duction above,  as  has  taken  place  in  other  lines  of  Artiodnctyin  at  the 
latest  or  modem  stage  of  their  history. 

In  Pithecistes  the  inferior  canine  is  caninlform,  and  masUcntad  in  con- 
tact  with  the  superior  canine,  owing  to  the  great  abbreTiatlon  of  Ihe  tya- 
physeal  region. 

The  diagnosis  of  the  genus  is  as  follows  : 

Inferior  premolars  three  ;  incisors  one.  Canine  caninlform,  mnsticatiDi 
with  the  superior  canine.    No  diastema.    Symphyaia  codaaifled. 

Two  species  are  referred  to  this  genus  without  condnsiTe  OTldence  as  to 
the  number  of  their  premolars.  It  is  probable  that  they  hare  bat  tluee, 
since  their  superior  fourth  premolars  are  of  reduced  size  and  Incompleto 
type  of  form. 

Pithecistes  breTifacies  Cope. 

Proceedings  American  Philosophical  Society,  1877,  p.  219. 
Ticholeptus  beds  of  Deep  river,  Montana.     Discovered  by  J.  C.  laaac 

Pitliecistes  decedens  Cope,  sp.  no  v. 

Established  on  a  right  maxillary  bone,  which  contains  the  fourth  pre- 
molar, the  first  and  second  true  molars,  and  part  of  the  alveolus  of  the 
third  true  molar.  The  last  named  tooth  was  not  probably  entirely  pio- 
truded.  This,  with  the  moderate  wear  of  the  fourth  premolar,  indicafei  that 
the  animal  was  fully  grown,  though  young. 

The  species  differs  from  all  the  members  of  the  family  whose  dentition 
ie  known  to  me  in  the  small  size  and  simplicity  of  structure  of  the  fourth 
premolar.     The  internal  crescent  of  this  tooth  bounds  only  the  posterior 
three-fourths  of  the  external  wall,  and  therefore  leaves  the  anterior  edge 
of  the  latter  free.     It  is,  moreover,  not  very  convex,  and  its  edge  is  not  so 
elevated  as  is  that  of  the  external  wall.  The  latter  is  flat  on  the  external  side, 
and  its  anterior  marginal  angle  corresponds  with  the  point  of  junction  of 
the  anterior  extremity  of  the  internal  crescent.     The  true  molars  have  ttie 
anterior  horns  of  their  crescents  prominent,   being  sections  of  well-df- 
veloped  vcrlic4il  columns.     In  this  they  differ  from  those  of  the  P.  keUro- 
don,  where  these  ridges  are  very  weak. 

The  malar  ])rocess  of  the  maxillary  bone  is  robust  and  prominent.  taJ 

begins  to  expand  opposite  the  first  true  molar.     It  presents  a  tuberositj 

downwards.     The  infraorbital  foramen  issues  above  the  front  part  of  ii« 

fourth  premolar. 

Measurements.  M. 

Diameters  I'm.  iv | '«tero,>08l«rior OM 

Uransverse 005 

Diameter  m.  \  \  antero,)09terior 0087 

'  transverse 0077 

T^:«.««.  ..„   «,    ;;   ^anteroposterior 0115 

Diameters   m-  ii   ']  *  __. 

( transverse 006 

Ticholeptus  beds,  Deep  river,  Montana.     J.  C.  Isaac. 
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Pitbecisteii  lieterodon  Cope. 

Oyelopidius  heterodon  Cope,  Proceeds.  American  Philos.  Society,  1877, 
p.  22. 

Id  this  species  the  fourth  premolar  has  the  same  form  as  in  P.  decedens, 
but  the  first  true  molar  differs  much  in  the  more  prismatic  shape,  and  the 
abeence  of  the  external  vertical  ribs.  It  is  quite  possible  that  it  does  not 
belong  to  this  genus. 

Ticholeptus  beds  of  Deep  river,  Montana.     J.  C.  Isaac. 

A<i;RIO€H<ERV8  Lcidy. 

Proceedings  Academy,  Philadelphia,  1850,  p.  121.  Extinct  Mammals 
Dakota  and  Nebraska,  1869,  p.  131  (as  family  AgriochctriduR). 

Orbit  not  closed  behind.  Fourth  superior  premolar  ^rith  two  external 
Vs.  Fourth  inferior  premolar  like  true  molars.  Otic  bulla  inflated.  Pre- 
maxillary  bones  distinct ;  no  vacuities  in  the  facial  bones. 

This  genus  commences  cotemporaneously  with  the  genus  Oreodon,  and 
persists  longer,  viz.  :  to  the  close  of  the  John  Day  epoch.  It  represents  a 
distinct  line  of  succession  from  that  which  we  have  been  considering,  and 
one  which  contains  but  two  known  terms.  Next  to  Agriochoerus  comes,  in 
this  line,  the  genus  Coloreodon  Cope,  which  outlasted  its  predecessor  so  far 
as  is  yet  known.  It  commenced  with  it  in  the  John  Day  epoch,  and  con- 
tinuing into  the  North  Fork  beds,  which  are  of  later  age,  did  not  ap- 
pear later.  This  series  Leidy  regarded  as  a  family  distinct  from  the  Oreo- 
dontidae.  For  the  present  I  prefer  the  view  of  Gill,  that  it  constitutes  a 
subfamily,  the  AgriochcDrinse. 

This  genus  presents  us  with  one  of  the  very  few  cases  in  the  suborder 
Artiodactyla,  in  which  the  last  premolar  approaches  (above)  or  accom- 
plishes (below)  identity  of  structure  with  the  true  molars.  Tliis  degree  of 
Gomplication  was  attained  at  the  same  period  by  both  the  equine  and 
rhinocerontic  lines  of  Perissodactyla,  and  all  existing  members  of  that 
order  exhibit  it.  In  the  Agriochocrida*  it  made  a  beginning,  but  soon  dis- 
appeared from  the  earth,  and  no  Artiodactyle  has  developed  such  perma- 
nent premolars  successfully  since. 

In  the  characters  of  the  skull  this  genus  is  less  robust  than  the  Oreodon - 
tids  ;  but  the  general  skeleton  remains  unknown. 

Five  species  have  been  described  which  are  referable  to  this  genus,  and 
two  others  are  now  added.  One  of  the  former  is  without  premaxillary  or  su  • 
perior  incisor  teeth,  and  I  therefore  regarded  it  as  representing  a  distinct 
genus  under  the  name  of  MerycoptiUr.  It,  however,  appears  that  no  speci- 
mens exist  in  our  museums  which  exhibit  this  part  of  the  skull  in  other 
species  of  the  genus,  so  it  is  absolutely  uncertain  whether  Agriochcrrus 
possesses  those  teeth  or  not.  Tlie  species  may  then  be  distinguished  as 
follows  : 

I.  Otic  bullae  compressed,  base  anteroposteriorly  ovoid. 

^  Foramen  infraorbitale  above  junction  of  P-m.  iii  and  iv. 
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1   intemitl  wall  of  fimrth  premolar  not  com- 
plete  .1.  aMift^~ 

ont  wider;  skull  shorter  nnd  liigUer ;  internal  wall  of  inrerior 

P-m.  iv  complete A.  Ut^T<r* 

aa.  Furanien  infraorbitale  above  juDction  of  P-m,  ii  and  ili. 
Front  medially  concave,  laterally  descending  to  orbits ;  sagit- 
tal creat  short A.  tfifr»  * 

II.  Otic  bullte  mam miro rill  with  triangular  base. 

I  front  convex  ;  nasal  bones  acute  poaleriorl;  ;  fourth  [Dferior 
premolar  complete ;  infraorbital  foramen  above  junction  of 
P-m.  ili  and  iv A.  gvifotiaiu^'^ 

III.  Otic  bullie  oblong,  constricted  at  the  middle. 

.  Infi^orbllal  foramen  alxive  Junction  of  P-mt.  li  and  iti ;  fVont 
.  plane  ;  naaa!  bones  truncate  posteriorly  ;  postgtenoid  pni- 

cess  robust A.  rydtrani 

Besides  the  above,  Leidy  has  described  an  A.  major*  as  near  to  tits 
antiijuut,  but  of  larger  siKc.    Marsh  has  described  a  small  species  trom  ll*  * 

■  Uinta  formation  under  the  name  of  A.  pumilii».\  Lydelcker  llgure&  and  d<?  ' 
scribes  a  superior  molar  tooth  from  India  as  probably  belonging  to  tbi^^ 
genus.}  It  Is  stated  by  him  to  have  been  found  in  the  earlier  pliocene  tof- 
raatton.     If  this  determination  be  correct,  it  represents  the  latest  knowf* 

_  species,  as  the  A.  puinitiu  o(  Harsh  is  the  earliest.  Owing  to  ineompleti*  - 
□  ess  in  the  deacriprions  of  these  species  I  cannot  include  them  in  the  al>ov0 
synoptic  table. 

_ABrloch«eruH  antiquun  Leidy. 

Proceedings  Academy  PhiliHl.Ophin,  1850,  121:  1808,  892;  1854.  157; 
I.IBBT.  89.  Ancient  fauna  of  Nebraska,  185S,  p.  24,  PI.  I,  Aga.o-lO.  Bronn 

■  Latbcea  GeognosilcH.  ISnO,  9ZS:  I^idy  Extinct  Mammalia  Dakota  and 
ISebraska.  ]8(i9.  132,  PI.  XTII,  flg.  4. 

White  River  epoch  of  Nebraska  and  Dakota. 

|>,AKrloch€eruH  major  Leidy. 

Proceedings  Academy  Philadelphia,  1856.  p,  184;  1857.  80,     •!  Even~ 
iaphti*  aurilut  Leidy,  Owen's  Report  Geological  Survey,  18SS,  p.  SO, 
fp].  XV,  figs.  1-3.     Ancient  Fauna  of  Nebraska,  1853.  p.  58  ;  PL  VII, 
\  figs.  1-3.     Broun  Leihiea  Oeognostica,  18S0,  1181. 
White  River  formation  of  Dakota  and  Nebraska. 

Afriocboerui  latirrans  Leidy. 

Proceedings    Aoidemy  Philadelphia.    1867.    p. 
Dakota,  Nebraska.  1869.  p.  135,  PI.  XIII.  flgs.  1-3. 

While  River  epocli  ot  Dakota  and  Nebmslca. 
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Mammalia  of  DakalB  KutI  IfebrHsliH. 
Amer,  Journal  Science  and  \tU,  tS7i.  p.  2iO. 
tPaleoQtoloslcalDdlca. 
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riocbteruii  trifromi  sp.  nov. 

Iiis  species  is  known  to  me  by  a  single  cranium  of  an  (mmature  indi- 
uaL  It  lacks  of  perfection  only  the  basioccipital,  the  pterygoid,  and 
alveolar  border  of  the  premaxillary  bones.  It  retains  the  third  and 
rth  deciduous  premolars,  while  the  third  true  molar  is  still  in  its  alveo- 
*  where  it  is  exposed  in  place. 

^.Ithough  the  specimen  is  immature,  its  characters  will  not  permit  me  to 
7e  it  with  any  other  species  known  to  me.  I  have  specimens  of  like  age 
he  A,  gttyotianuSf  and  these  are  quite  different.  From  A,  ryde^*anu$ 
ffers  in  the  form  of  its  otic  bulla,  etc. 

le  muzzle  and  front  form  a  flat  horizontal  profile,  while  the  parietal  re- 
is  convex.  The  profile  descends  gently  to  the  supraoccipital  border. 
Ion.  The  muzzle  is  compressed  above  and  below  the  canine  alveolus, 
»liere  is  a  concavity  above  the  third  and  fourth  premolars,  and  behind 
r<>ramen  infraorbitale  above  this  fossa  the  lachrymal  region  is  con- 
The  nasal  bones  are  lost,  so  that  the  form  of  their  posterior  suture 
ot  be  ascertained.  The 'frontal  bones  are  gently  concave  in  transverse 
:>n  between  two  lines  produced  forwards  ftom  the  anterior  extremities 
^  temporal  ridges,  that  is  at  the  postorbital  constriction  of  the  cranium. 
■^  lines  are  represented  by  a  rounded  longitudinal  angle,  from  which 
irontal  bone  descends  to  the  superciliary  border  on  each  side.  A  trace 
fc  is  form  is  seen  the  A.  ryderanua.  The  supraorbital  borders  diverge 
^mrds  and  backwards  to  the  postorbital  processes.  These  are  prominent 
lontally,  and  are  abruptly  decurved  at  the  apex.  The  temporal  ridges 
:>8ean  urceolate  area,  having  a  gentle  convexity  in  their  direction  be- 
^hey  unite  at  a  point  more  posterior  than  in  the  other  species,  that  is 
«  a  line  connecting  the  anterior  borders  of  the  postglenoid  processes. 
^«  malar  bone  is  slightly  concave  on  the  external  face,  and  is  mode- 
^  deep,  and  not  thick.  The  squamosal  part  of  the  zygoma  is  rather 
3.er,  and  does  not  rise  above  the  postglenoid  process.  Its  superior  edge 
i.  Jiues  without  interruption  into  the  posterior  temporal  crests,  and  so 
%be  supraoccipital.  The  postglenoid  process  is  like  that  of  A.  guyo- 
^4,  narrow  and  produced  downwards.  Paroccipital  lost.  The  otic 
^  is  large,  its  anterior  Isdge  extending  anterior  to  the  postglenoid  pro- 
It  is  nearly  twice  as  large  as  in  M,  ffuyotiantLS,  and  extends  much 
^er  forwards.  It  presents  two  fiat  sides,  one  external,  the  other  out- 
^  and  forwards,  and  a  convex  side  inwards  and  backwards.  These 
&  meet  at  an  angular  edge  below,  which  runs  outwards  and  backwards, 
sphenoid  bone  is  convex  between  the  bullee.  Basioccipital  lost.  The 
^nareal  border  is  convex,  and  is  opposite  the  middle  of  the  second 
molar.  In  the  mature  skull  it  would  be  probably  more  posterior.  The 
^  is  everywhere  concave  in  transverse  section. 

^e  firontoparietal  suture  is  broadly  convex,  and  is  opposite  the  anterior 

^  of  the  glenoid  surface,  and  25  mm.  in  advance  of  the  sagittal  crest. 

anterior  processes  of  the  bone  on  each  side  of  the  nasals  are  wide  and 

^cate,  and  do  not  extend  beyond  the  interior  suture  of  the  lachrymal 
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botie.  The  latter  is  about  as  long  on  its  superior  satarvs  as  it  to  deep  il 
the  orbit.  It  presents  a  distinct  preorbital  angle  above  a  prominent  tober- 
•cle.  The  occipito-parietal  suture  extends  well  forwards,  80  mm.  iaadvaaee 
of  the  crest.    The  squamosal  docs  not  reach  to  the  lateral  occipital 

The  infraorbital  foramen  occupies  the  position  it  has  in  the  A, 
In  a  young  specimen  of  A.  gvyotianus  it  has  the  same  position  as  to 
the  adult.  The  fh>ntal  foramina  are  about  as  far  apart  as  each  to  firam  tkt 
supraorbital  border.  There  is  a  postparietal  foramen  on  the  parieto  sqas- 
mosal  suture,  and  there  are  three  postsquamosals,  two  of  them  near 
together,  and  near  the  posterior  suture,  the  other  below  the  posfpariSlsl 
foramen.  Foramen  ovale  oval,  about  as  large  as  the  F.  roitindwii,  taA 
separated  from  the  foramen  lacerum  by  the  produced  base  of  the  inferior  sis 
of  the  sphenoid  bone.  Palatine  foramen  opposite  the  third  decidnoas  pre- 
molar. 

Superior  canine  teeth  robust,  bases  of  crown  one-half  lenticular,  the  poi- 
terior  face  truncate.  A  considerable  diastema  anterior  to  first  premolar,  tsd 
a  short  one  behind  it.  Other  t«eth  in  continuous  series.  First  and  leoood 
premolars  two-rooted  ;  absolutely  simple.  Third  and  fourth  crown  of  tint 
of  usual  form.  First  true  molar  smaller  than  second.  Enamel  mlootely 
roughened. 

Meaeuremente.  M. 

Length  from  supraoccipital  crest  to  canine  Inclusive. . .  .180 

•'      "  front  of  bulla 036 

*'  "      "  penultimate  molar.  .108 

**  orbit  (axial) 105 

'*      "  front  of  orbit 126 

(»f  sagittal  crest 046 

"  superior  molars  (last   included) 076 

premolars 036 

DiHineters  M.  i  \  "ntoroposterior M3 

'  transverse 014 

Dmmelers  M.  ii  ^  anteroposterior 0165 

f  transverse 020 

Width  of  skull  at  postglenoicl  inclusive 077 

"  *'  *' middle  of  zy comas 050 

**  fundus  of  canine  alveolus 088 

between  canines 020 

•'         second  true  molars 038 

of  skull  at  post  frontal  processes 076 

••        '•       *•    between  anterior  rims  of  orbits 066 


The  label  from  this  specimen  is  lost.     It  is,  however,  from  Oregon, 
xo  judge  fn)m  the  color,  from  the  true  John  Day  epoch,  rather  than 
North  Fork  bed. 
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Asrieeliaenui  ffuyotianiui  Cope. 

Hyopotamu9  guyotianus  Cope»  Proceedings  American  Philosophical  So- 
ciety, 1878,  p.  77.  MeryeopaUr  guyoUanu$  Cope»  American  Naturalist, 
1879,  p.  197.  Proceeds.  Amer.  Philos.  Soc,  1879,  375. 

Three  crania,  one  with  nearly  entire  mandible,  and  numerous  fragments 
with  mandibles,  represent  this  species  in  my  collection.  It  is  the  most 
abundant  species  of  this  genus  in  the  John  Day  beds  of  Oregon. 

The  cranium  is  of  peculiar  form.    It  is  elongate  from  the  orbits  back- 
wards. The  muzzle  is  elevated  and  compressed,  so  that  the  profile  is  hori- 
zontal, with  subordinate  irregularities.    The  occiput  is  therefore  low  as 
compared  with  the  muzzle.  The  zygomata  are  rather  slender,  and  are  not 
expanded.    The  side  of  the  muzzle  is  concave  just  below  the  superior 
border  of  the  maxillary  bone  and  above  the  flmdus  of  the  canine  alveolus. 
The  inferior  part  of  the  maxillary  is  concave  from  below  the  anterior 
border  of  the  orbit  to  the  line  of  tho  canine  alveolus.    The  region  above 
^nd  anterior  to  the  lachrymal  bone  is  convex,  feaving  the  flat  nasal  bones 
^  little  depressed.    The  frontal  has  a  convex  swelling  on  the  middle  line 
Jiist  posterior  to  the  fh)ntal  foramina,  from  which  point  the  surface  slopes 
Sn^nally  and  evenly  to  the  supraori)ital  borders,  and  not  in  two  planes, 
^inA.  trffroM.    At  the  front  of  the  orbit  the  section  of  the  frontal  bone 
^  convex  at  the  sides  and  a  little  so  at  the  middle.     Tlie  supraorbital 
^rder  is  short  and  concave,  not  long  and  straight  as  in  A.  trifrom,  and 
Uie  postfrontal  process  is  moderately  prominent,  and  is  not  decurved.  The 
interior  temporal  ridges  do  not  reach  them.    The  former  converge  in 
^e^rly  straight  lines  at  an  acute  angle  to  a  long  sagittal  crest.  This  in  turn 
bJAircates  into  two  very  prominent  posterior  temporal  crests,  which  over- 
i^n^  the  occipital  condyles.    The  brain-case  is  an  elongate-oval,  and  the 
olfiustoiy  portion  is  long  and  narrow,  but  not  especially  constricted  at  any 
cno  f>oiQt.    There  is  a  prominent  small  tuberosity  at  the  inferior  part  of 
the  ]&ohrynial  bone  ;  above  it  the  preorbital  border  is  not  defined  as  far  as 
the  f>e£inning  of  the  supraorbital.    The  postfrontal  process  originates  be- 
low tile  anterior  temporal  sur&ce  which  is  continued  along  its  posterior 
edge.       The  malar  bone  is  concave  on  its  external  face.    The  zygoma  is 
^j^Px'eaaed,  and  has  a  long  low  superior  convexity  behind.    Its  crest  con- 
.  ®*   into  a  fine,  low,  posttemporal  crest,  which  turns  posteriorly  above 
'^    prominent  posterior  expansion  above  mentioned.    The  latter  turn 
owir^^^g  at  the  apices,  and  send  a  low  ridge  downwards  towards  the  occi- 
*"»1  <dotxdyle.   Below,  the  latter  form  a  low  angle  on  each  side,  which  sep- 
^*  ^  median  from  a  lateral  plane.    Above,  the  occiput  is  deeply  con- 
J^    ^xxd  has  a  trace  only  of  median  keel. 
_      ^      iMwicranial  axis  is  flat  and  rather  wide  between  the  otic  bulls. 
^^<^oipital  condyles  have  distinct  inferior  boundaries  which  are  sepa- 
|*y^  ^y  a  flat  interval.    The  poettympanic  region  is  wide,  and  is  bounded 
■—J^Ofly  by  the  deep  styloid  fosca.  This  is  surrounded  internally  and  pos- 
^^^^y  by  the  funnel-sliaped  base  of  the  paroccipital  process,  which  ex- 
^'^^^  lirst  posteriorly  as  a  longhudinal  lamina,  and  ilien  outwardly.    Its 
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edge  teruiinatcs  in  ii  rough  band  which  curves  upwards  aod  bukmrds  U 
a  point  above  the  line  or  Ihe  occlpiul  condyle.  U  is  separated  hy  a  Bttal> 
low  groove  from  the  corresponding  posttyupanic  ridge.  The  ly mpanh 
bone  is  not  so  long  as  in  Uie  species  of  Oreodontinte,  and  preaeou  a  tuba 
rositf  externallf .  Like  the  parocclpital  Its  base  unites  wiih  ihe  otic  bullft. 
The  bulla  !a  small,  Iih  base  Is  estpoded  lowards  the  poslglenoid  p 
bnt  ll  is  well  separated  from  it.  and  does  not  reach  Ibe  line  of  iu  anteriol 
border.  It  preaenls  a  face  anteriorly,  and  one  inwards.  The  postglenoi 
process  Is  narrow  transversely,  the  depth  and  width  lietng  equal,  aad  1 
elongate  downwards. 

The  coronoid  process  of  the  mandible  Is  short,  but  has  a  base  extendea 
anteroposterlorly.  The  articular  face  of  the  condyle  is  coave 
teriorly,  and  Is  extended  downwards  on  the  inner  side  behind.  Tbe  bar 
xoDtal  ramus  is  slender,  and  has  a  straight  Inferior  border.  (The  angle 
broken  away  from  this  specimen.)  The  symphysiB  Is  obliqoe  and  near] 
straight  in  profile.  It  is  mSdorately  eloogale,  and  has  the  suture  persist 
ent.  Tliore  la  a  luberosity  looking  downwards  from  lis  posterior  exIxemilJT, 
where  It  Is  rounded  compressed. 

The  facial  part  of  the  lachrymal  bone  is  longer  than  deep,  and  the  latere 
anterior  part  of  the  frontal  Is  wide  and  obtuse,  and  extends  an 
lachrymal.    The  nasals  extend  posteriorly  to  terminate  in  an  acute  angli 
which  is  above  the  anterior  edge  of  the  orbit.     The  frontoparietal  s 
extends  across  the  space  between  the  anterior  temporal  ridges  at  a  poin 
half  way  between  the  anterior  border  of  the  orbit  and  the  anlerlor  glcr 
margin.     The  malomaiillary  suture  has  no  anteroinferior  process.     ' 
mastoid  forms  a  distinct  mass  between  Ibeeioccipital  and  squamosal.  Tbi 
sutures  are  largely  cuossifted. 

The  infraorbital  foramen  is  above  the  contact  of  tbe  tliird  and  fourt 
premolars,  Tbe  space  lK>lwccn  tbe  frontal  foramina  1e  about  one-sixlli  thi 
intcrorbital  width.  There  is  a  large  postparietal  foramen  on  the  parlSto 
squamosal  suture,  and  there  are  two  small  postaquamoaal  foramina,  i 
above  the  posttympanic  tuberosity.  The  mastoid  foramen  Is  small,  aod  fi 
not  situalcd  in  a  foaaa  of  any  extent,  as  is  the  case  with  the  species  of  It 
Oreiidonlins.  There  is  a  large  foramen  Inrermediate  in  position  bntwee 
that  of  the  anterior  condyloid  and  Ibe  jugular.  Anterior  and  a  little  e» 
ternal  to  it  and  aligblly  elevated  between  the  conQuent  base  of  the  p 
cipital  process  and  the  otic  bulla  is  another  foramen,  perhaps  tbe  jugulafi 
Between  the  posterior  base  of  the  bulla  and  the  basisphcnold,  iM  a  smalla 
foramen,  probably  the  carotid.  The  other  foramina  are  yet  concealed  bj 
tbe  matrix. 

The  teeth  do  not  differ  in  their  form  from  those  of  other  species  of  ll 
genus.     Tbe  second  and  third  premolars  have  triangular  bases,  the  u 
the  narrower.    The  first  has  two  roots.     It  is  accidentally  lost  from  o 
side,  which  circumstance  led  me  to  suppose  at  one  time  that  this  a 
has  but  three  premolars  above.    The  fourth  premolar  has  its  poatertor  ex 
ternal  V  wcrit  developed,  though  a  little  smaller  than  the  anterior. 
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specimen  now  described,  the  posterior  internal  rudimental  casp  is  quite 
well  deyeloped ;  in  the  two  other  specimens  now  before  me  it  is  not  so 
large.  The  superior  canine  is  elongate*  and  not  very  robust,  and  its  con- 
vex anterior  border  is  directed  partly  posteriorly  at  the  apex.  The 
enameled  portion  of  the  crown  is  quite  short.  The  premaxillary  bones 
are  narrow  and  weak,  and  are  separated  so  as  not  to  be  in  contact  on  the 
middle  line.  Its  border  displays  two  minute  alveoli,  from  which  teeth 
have  been  shed.  I  do  not  suppose  that  their  presence  is  constant  in  the 
si>ecie8.  The  external  alveolus  is  twice  the  diameter  of  the  internal.  The 
inferior  incisors  are  of  normal  number,  but  are  very  narrow,  and  much 
crowded.  The  canines  are  very  narrow,  but  are  longer  than  the  incisors. 
The  first  inferior  premolar  is  more  caniniform  than  in  any  other  species  of 
Oreodontids  known  to  me.  The  crown  is  a  compressed  oval  in  section, 
and  is  not  expanded  at  its  base.  It  is  enameled  to  within  5  mm.  of  the 
alveolar  border.  A  considerable  diastema  separates  it  from  the  second 
premolar.  The  description  of  the  remaining  feeth  I  take  from  a  separate 
ramus  of  similar  dimensions,  as  they  are  concealed  in  the  type  by  their  po- 
sition in  juxtaposition  with  the  cranium.  The  cusps  of  the  true  molars  are 
pyramidal  and  acute,  and  entirely  separate  from  each  other.  The  external 
faces  of  the  external  are  convex,  their  internal  faces  flat.  The  external 
iaces  of  the  internal  are  convex,  the  mternal  faces  concave  at  the  base,  and 
convex  near  the  apex.  The  anterointernal  angle  of  the  posteroexternal 
cusp  extends  to  the  base  of  the  anterointernal  cusp.  The  only  difference 
between  the  first  true  molar  and  the  fourth  premolar,  is  that  the  anterior 
crest  of  the  anteroextemal  cusp  is  continued  round  to  the  front  of  the  an- 
terointernal cusp,  and  to  the  internal  side  of  the  crown  ;  and  the  apices  of 
the  two  anterior  crests  are  separated  by  a  shallow  notch.  The  second  in- 
ferior premolar  has  two  roots.  The  heel  of  the  third  true  molar  is  well  de- 
veloped, and  is  convex  posteriorly. 

Meoiurements.  M. 

Length  fh>m  occipital  condyles  to  postglenoid  process . .  .088 

"        **  **        ••  preglenoid  border .. .  .058 

"  "        *•  **        **  postfrontal  process.     .104 

•'        "  "        "  canine,  inclusive 226 

"  "   orbit  to  canine  inclusive 085 

of  mandibular  ramus  from  condyle 176 

"  symphysis  mandibuli  below 040 

Width  of  occipital  condyles  inclusive 046 

'  *        **  occiput  above 045 

"        **  between  otic  bullse 016 

'*        "at  postglenoid  processes  inclusive 070 

"         *'  ol  skull  above  glenoid  surfaces 100 

"         "      "     below  orbits 099 

*'     "     between  orbits 068 

"         «     <<     at  fundus  of  canine  alveoli 040 
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Mea$urwnerU$.  M. 

Width  of  skull  between  last  upper  molan,  inclusive...  .070 

Depth  of  occiput  to  foramen  magnum 048 

*'  basioccipital  bone 068 

skull  at  last  superior  molar,  exclusive 098 

"  first  premolar,  exclusive 055 

**  ramus  mandibuli  at  front  of  M.  iii 085 


ff  «(         <( 

<  <  «< 

«<  <l  n 

"  "      '•  "  "      ••    "    P-m.  iv 027 

**  **  zygomatic  arch  above  glenoid  fiu^t 097 


Diameters  of  base  of  crown  {  anteroposterior 009 

of  superior  canine  i  transverse 0085 

Length  of  superior  diastema 032 

"      "  premolar  series ■. 089 

"      "  true  molar  series 043 

Width  of  premaxillary  bones  together 043 

Diameters  of  base  crown  inferior  P-m.   i ;  anteropos- 
terior  0085 

Length  inferior  diastema 015 

**  "        last  three  premolars 081 

'*  **        true  molars 046 

"  "        last  true  molar 021 

**  **        third  premolar 009 

*'  *'        fourth 018 

Horizontal  diameters  of  otic  bulla  \  anteroposterior 019 

(transverse 017 

The  specimens  of  this  species  which  I  have  seen,  are  from  the  John  Dajr 
river,  and  were  obtained  by  Messrs.  Sternberg,  Wortman  and  Davis.  The 
skull  from  which  tlic  above  description  was  taken  is  the  most  perfect  one 
of  the  genus  Agriocha?rus  which  has  yet  been  found. 

Agriochcerus  ryderanuN  Cope. 

ColoreodoH  ryderanus  Cope,  Bulletin  U.  S.  Geological  Survey  Territo- 
ries, vi,  p.  173. 

Tliis  species  is  represented  in  my  collection  by  tliree  nearly  complex 
skulls  without  mandibular  rami.  While  of  the  general  size  of  the  .4.  gny^" 
tianus,  this  species  displays  various  well  marked  peculiarities.  The  mo^^ 
important  of  these  are  (1)  the  shape  of  the  otic  bulla,  in  which  it  diflfe^ 
from  all  other  known  Oreodontidic ;  (2),  the  position  of  the  infraorbit^ 
foramen,  in  which  R  resembles  in  this  genus  only  the  A.  tr\fron»  ;  (3),  ^ 
the  form  of  the  nasal  bones  posteriorly,  in  which  it  differs  from  the  speci^ 
where  this  part  is  known  ;  (4),  in  the  form  of  the  palatonareal  horded 
(5).  in  the  form  of  the  postglenoid  process;  (6),  in  the  outline  of  the se-^ 
lion  of  the  frontal  bone. 

Agri(jch/vru8  rydernnun  has  the  muzzle  compressed  laterally  and  flattem 
on  top,  as  seen  in  the  A.  fjnyotiannft  and  A,  IrifronB^  and  the  side  of  i3 
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ule  has  three  difllioct  fossic.  The  largest  of  theee  Is  above  the  positioa 
[i  of  lbs  fundus  of  the  superior  caniae  alveolus ;  the  secood  is  below  the 
ftrndns;  and  the  third  is  behind  the  positioa  of  the  infraorbital  foraiuGn, 
•nd  above  tbe  third  and  fourth  pTemolare,  and  the  tirst  true  molar.  The 
lacIuTmal  region  is  plane,  and  the  nasals  are  flat.  The  IroDtal  bone  is 
(•riy  flat  in  section  between  the  posterior  liorders  of  the  orbits,  but  each 
f  decorved  to  the  lachrymal  opposite  tbe  anterior  border  of  the  orbit. 
DO  indication  of  tbe  three  planes  of  tbe  infraorbitiLl  region  cbarac- 
if  the  A.  iT^ront,  nor  of  the  median  convexity  of  the  A.  guyotinaitt. 
^TlkK  anterior  temporal  ridgea  commence  about  the  middle  of  tbe  width  of 
«ach  frontal  bone,  and  unite  ntler  a  shorter  independent  course  than  Ibey 
3uir«  in  A.  guj/otianui  into  a  long,  narrow  saggital  crest.  This  bifureatea 
XKWteriorly  into  two  prominent  lateral  crests,  which  are  directed  down- 
^vrarda  and  soon  terminate,  but  which  send  forwards  and  downwards  a 
«3elicate  pOBttempnral  crest.  This  passes  without  interruption  into  the  supe- 
K~ior  edge  of  tbe  zygomatic  arch.  This  arch  is  not  expanded  either  upwards 
«z>r  laterally,  and  is  rather  weak.  The  external  face  of  the  malar  bone  is 
^^Dlly  concave,  and  the  inferior  edge  ia  rather  wide,  is  truncale.  and 
^^grooved  along  the  middle.  The  occiput  is  deeply  concave  between  tbe 
«=rest8,  and  below  them  is  genlly  convex.  The  superior  edge  of  the  fora- 
^caeo  is  deeply  notched  at  the  middle,  much  as  in  if.  guyolianiu. 

The  f>ccipita1  condyles  are  large,  and  their  inferoanterior  angles  are  pro- 
^3ace<d  horizonlally  for  a  short  distance,  forming  short  processes  which  are 
— ^parated  by  a  concavity  of  the  basioccipital  bone.    The  latter  is  plane  be- 
1  ow,  but  anteriorly  develops  a  low  meriduin  angle,  which,  widening  on  tbe 
KK  pbi;noid,  causes  its  inferior  face  to  be  convex.  The  posttympanic  element 
S  ^  disiinguisliable  from  the  mastoid  by  a  superflclal  groove,  and  a  slightly 
fir«e  apex,  and  the  mastoid  Irom  the  paroccipital  by  a  slight  groove.    The 
^3  alemal  base  of  the  pamccipilal  extends  but  n  mm.  external  to  tbe  line  of 
'ft.Sne  external  border  of  the  occipital  condyles,  and  is  therefore  much  less 
;(.>  z«n>inent  than  in  the  majority  of  species  of  Oreodunlins.  The  bftRe  of  the 
^:>i^raccip!tal  has  a  posterior  and  an  anterior  face,  nearly  at  right  angles 
~^p^  ith  each  oilier.  The  latter  is  continued  Into  the  pinched  posterior  promi- 
^ck  ^oce  of  the  auditory  bulla,  and  encloses  on  its  external  side,  with  the 
■B.  K^ex  of  tbe  posttympanic,  the  deep  stylohyoid  fossa.    Tbe  tympanic  bone 
fi  ^*     represented  by  a  tuberosity  below  the  meatus,  and  a  laminar  expansion 
«^  K3  the  posterior  face  of  the  postglenoid  process.   The  otic  bulla's  long  axis 
1  ■■      inwarda.  and  a  little  posterior  from  the  latemal  aide  of  the  postglenoid 
i,  from  which  it  is  separated  by  a  narrow  interval.  The  bulla  is  con- 
it  right  angles  to  its  long  axis,  in  two  parts.     Tbe  external   part 
mibglobular  with  the  side  next  tbe  postglenoid  process  flattened.    The 
raal  part  is  roughened,  displays  a  flat  aide  postcroin  tern  ally,  and  has 
h  Apical  keel  which  extends  posteriorly  and  a  little  externally  into  the 
M  of  the  paroccipital  processes.    This  form  is  not  known  in  any  other 
KJa*  of  the  family,     The  postglenoid  process  Is  more  robust  than  in 
^ar  X.  ffujiotianui  at  if.  trifi-ont.    Its  width  and  thiaknwa  are  eqoal, 
PBOC  AlfEB.  PmiOS.  flOC,  XXI.  110.  St.      pkidtbd  jvli  1,  1S84. 
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and  are  a  good  deal  longer  than  its  height ;  in  the  species  named  the  height 
equals  the  other  measurements.  The  pterygoid  ala  rises  opposite  the 
middle  of  the  end  of  the  glenoid  sarfoce,  and  the  angle  of  its  Jantiioi 
with  the  pyramidal  process  of  the  palatine  is  considerably  in  front  of  the 
middle  of  the  trough  of  the  posterior  nares.  Its  edge  posterior  to  thii 
angle  is  shallowly  grooved.  The  palatonareal  border  differs  from  thai  of 
any  other  species  of  the  family  known  to  me.  It  is  acute  in  front,  forming 
a  Gothic  arch,  its  apex  being  opposite  the  middle  of  the  superior  third  tnw 
molar.  In  a  young  M,  guyotianus,  the  only  specimen  of  that  species  in 
which  it  is  perfectly  preserved,  it  is  rounded,  and  extends  to  the  posterior 
part  of  the  second  true  molar.  In  an  adult  specimen,  where  the  middle 
portion  of  the  margin  is  lost,  it  extended  at  least  as  far  forwards  ;  but  its 
form  is  uncertain.  The  palate  in  the  A.  ryderanuM  is  strongly  concsve 
throughout. 

The  lachrymal  bone  has  a  different  form  from  that  of  a  A.  gujfotian^ 
more  resembling  that  of  A,  latiden$  figured  by  Leidy.  Its  anterior  superior 
angle  is  not  produced,  and  its  outline  is  a  little  deeper  than  long.  The  an- 
terior lateral  prolongation  of  the  frontal  extends  beyond  it  by  nearly  its 
width,  and  is  wide,  and  terminates  in  an  obtuse  angle.  The  posterior  edge 
of  the  nasals  is  broadly  rounded,  truncate  at  the  middle,  and  is  situated 
much  in  advance  of  the  frontal  foramina.  The  parietal  is  in  contact  with 
the  alisphenoid.  The  squamosal  does  not  extend  beyond  the  vertical  line 
from  the  base  of  the  paroccipital  process. 

The  infraorbital  foramen  is  above  the  anterior  edge  of  the  third  superiot 
premolar,  a  position  only  seen  elsewhere  in  the  genus  A.  trifrom.    The 
superior  border  of  the  orbit  is  concave  and  short  as  in  A,  guyotianui,  and 
not  straight  and  flat  as  in  A.  trifrouB.    The  frontal  foramina  are  above 
their  middle,  and  their  distance  apart  goes  4.5  times  into  the  interorbiul 
width.     There  is  a  large  postparietal  foramen  on  the  parietosquamosal  su- 
ture, and  a  large  postsquamosal  immediately  below  it..    This  arrangement 
differs  from  that  seen  in  the  other  species  here  described,  where  there  are 
two  or  three  postsquamosals  well  posterior  to  the  postparietal.  Maf^toid  for- 
amen small.     There  are  two  palatine  foramina  on  each  side  of  the  moatb, 
one  opposite  the  posterior  edge  of  the  second  premolar,  and  one  opposite  the 
posterior  part  of  the  fourth  premolar.     The  anterior  condyloid  foramen  is 
large.     On  one  side  is  a  small  posterior  condyloid,  the  only  occurrence*  I 
have  met  with  in  the  family.  The  foramen  lacerum  posterius  is  not  divided 
into  three  foramina  as  in  the  A.  gui/otianus,  but  remains  open  as  in  the 
species  of  EucroUtphus  and  Meryeochosrus.     It  shows  its  nearer  affinity  to 
the  first  named  species,  however,  in  its  triradiate  outline  ;  and  in  the  three 
grooves  of  the  side  of  the  bulla,  which  correspond  to  two  of  the  three  fora- 
mina.   The  /.  lacerum  miterius  is  not  large,  and  is  oblong  in  shape.    The 
ovale  is  nither  small,  and  is  entirely  bounded  on  the  inner  side  bj  the 
pterygoid  ala  of  the  sphenoid.    The/,  rotundum  is  large  and  rather  poste- 
rior. It  is  not  bounded  below  by  a  transverse  shoulder  as  is  seen  in  the  si*- 
cies  of  Merycocha?rus,  but  is  continued  into  a  longitudinal  groove,  who« 
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external  wall  is  longer  than  in  any  of  the  other  genera  of  the  family,  ex- 
tending to  a  point  half-way  between  the  inferior  edge  of  the  foramen  and 
the  middle  of  the  last  superior  true  molar  tooth.  It  is  curved  both  inwards 
and  downwards  just  posterior  to  the  foramen. 

The  superior  molar  teeth  do  not  differ  from  those  of  M.  guyotumus,  M. 
antiquui  and  M.  lat\fronB.  The  canines  are  very  robust,  and  arc  separated 
from  the  first  true  molar  by  a  considerable  diastema. 

Meaturements.  M. 

Length  from  occipital  condyles  to  line  of  postglenoid 

processes 046 

Length  from  occipital  condyles  to  line  of  preglenoid 

border 060 

Length  from  occipital  condyles  to  line  of  postfrontal 

process 110 

Length  from  occipital  condyles  to  line  of  canines,  in- 
clusive   220 

Length  from  orbit  to  canine  inclusive 076 

Width  of  occipital  condyles  inclusive 050 

"      "  occiput  at  paroccipitals 031 

"     between  otic  bullse 015 

"     at  postglenoid  processes  inclusive 093 

"     of  skull  above  glenoid  surfaces  1 10 

"      '*    "     beloworbits 094 

'•      *•    "     between  orbits 064 

**      **    **     at  fundus  of  canine  alveoli ;  about 029 

•«     *«    •'     between  last  upper  molars,  inclusive. . .  .080 

"      "    palate  at  second  true  molars 033 

"      "        •'      "  third  premolais 031 

**     between  superior  canine. . .   021 

Depth  of  occiput  to  foramen  magnum 038 

«      ..       a        «•  basioccipital 057 

"      "  skull  at  last  superior  molar  exclusive 050 

"    "  first  premolar,  exclusive 046 

zygomatic  arch  above  glenoid  facet 021 

Diametersbasecrownsuperiorcaninel*'*^^'^!^"^^"^^-  '^^^ 

I  transverse 012 

Length  dias^tema  to  first  premolar 0185 

"      premolar  series 0365 

"      true  molar  series 045 

Dbmeten  P-m.  iv  |  «nte«>P08terior Oil 

t  transverse 014 

Diameters  M.  1 1  "'•'"P«»'*'*°"^ "1* 

<^  transverse 015 

Diameters  M.  iii  I  anteroposterior 018 

^transverse 021 
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The  skulls  of  this  species  came  from  the  John  Day  bed  of  the  John  Dty 
river,  Oregon,  and  were  foun(}  by  Mr.  J.  L.  Wortman.  The  spedei  mi 
established  on  an  immature  individual.  The  adults  show  that  it  bdonp 
to  this  genus. 

COLOREODOlf  Cope. 

Proceedings  American  Philosophical  Society,  1870,  p.  875. 

Superior  premolars  three,  the  fourth  with  two  external  Ys,  no  fkcial  va- 
cuities. 

The  mandibles  of  the  species  of  this  genus  are  unknown,  so  that  the 
character  of  the  inferior  dentition  is  unknown.  The  otic  bailie  are  alio 
destroyed  in  all  the  specimens,  so  that  their  character  is  unknown. 

In  its  reduced  dental  formula  this  genus  represents  one  stage  of  thifi 
specialization  which  Owen  has  shown,  has  overtaken  all  the  modem  types 
of  Mammalia.  In  this  series  this  process  seems  to  have  stopped  at  thii 
point,  and  not  to  have  gone  further,  as  the  entire  line  has  come  to  an  end. 

The  first  superior  premolar  probably  exists  in  a  rudimental  condition  for 
a  short  time,  and  is  early  shed.  The  same  state  of  things  has  been  foosd 
to  exist  as  an  abnormality  on  one  side  in  the  AgriochcNrus  guyotianMU,  and 
may  be  found  again,  but  not  so  as  to  invalidate  the  characters  of  the  genu 
•Coloreodon. 

Two  well-marked  species  of  this  genus  have  been  described,  which  dif- 
fer as  follows : 

Smaller  ;  palatonareal  border  opposite  posterior  cusps  of  second 
true  molar ;  sagittal  crest  anterior,  commencing  opposite 
optic  foramina C,  feroi. 

Larger ;  palatonareal  border  opposite  posterior  cusi^s  of  third 
true  molar ;  sagittal  crest  posterior,  commencing  opposite 
preglenoid  border C.  macroc^phalut. 


Coloreodon  ferox  Cope.     Fig.  1,  p.  505. 

Proceedings  American  Philosophical  Society,  1879,  p.  375. 
The  size  of  Oreodon  culhertsoni.    Known  from  one  skull  from  the  Xorlii 
Fork  of  the  John  Day  river,  Oregon.     C.  H.  Sternberg. 


Coloreodon  macroceplialu§  Cope. 

Proceedings  American  Philosophical  Society,  1879,  p.  876. 

Size  of  the  KucroUiphm  major.  The  typical  skull  is  from  the  Xorth 
Fork  of  the  John  Day  ri>vr.  A  second  skull,  lacking  all  the  parts  posterior 
to  the  anterior  origin  of  the  sagittal  crest,  is  undistinguishable  from  lb« 
first.  It  was  found  at  the  "  Cove  "  of  the  John  Day  river,  Oregon.  Both 
were  obtained  bv  Mr.  J.  L.  Wortman. 
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GENERAL  CONCLUSIONS. 

From  what  is  now  known  of  the  history  of  the  Oreodontidse,  the  following 
conclusions  may  be  drawn.  These  are  especially  instructive  as  far  as 
they  go,  since  they  involve  the  causes  of  the  rise,  great  development,  de- 
cadence and  extinction  of  one  of  the  best-marked  types  of  Mammalia  the 
world  has  seen.  The  history  of  this  type  involves  more  or  less  the  history 
of  the  life  of  the  North  American  continent  during  the  Miocene  epoch  of 
Tertiary  time.  It  moreover  involves  the  laws  which  regulate  the  vital 
success  of  all  types  of  life,  and  which  express  the  causes  of  multiplication, 
of  energy,  of  weakness,  and  of  sterility. 

Two  lines  of  the  family,  the  Oreodontinoi  and  the  AgnoehcsrincBt  come  to 
light  simultaneously  in  geological  time,  the  White  River  epoch,  or  the 
Oligocene.  The  latter  is  a  higher  type  than  the  former  in  its  more  com- 
plex fourth  premolars,  while  it  is  inferior  in  the  non-closure  of  the  orbits 
posteriorly.  It  may  then  be  regarded  as  a  parallel  line.  It  has  but  two 
generic  types,  while  the  Oreodontinse  present  us  with  seven.  So  far  as  yet 
known,  the  AgriochcBrinse  did  not  continue  as  long  as  the  Oreodontinae, 
as  will  be  shown  In  tabular  form  below. 

In  the  progressive  modifications  of  the  Oreodontinse  series,  the  first  step 
was  the  inflation  of  the  otic  bulla  (genus  Eucrotaphus).  This  was  suc- 
ceeded by  the  coossification  of  the  premaxillary  bones  (genus  Mery- 
cochoerus).  These  changes  were  accompanied  by  a  regular  increase  in 
dimensions.  The  species  of  Merycochoerus  are  all  of  the  largest  size,  and 
there  are  no  small  ones.  The  smallest  species  of  Eucrotaphus  are  equal  to 
the  largest  ones  of  Oreodon.  The  fourth  genus  Merychyus,  while  it  loses 
none  of  the  points  already  gained,  shows  a  deficiency  in  its  facial  walls 
where  vacuities  appear.  There  is  the  greatest  range  of  size  here  :  with  one 
species  (if.  major),  as  large  as  any  of  the  Merycochoeri,  we  have  another 
as  large  as  the  usual  Eucrotaphi  (if.  nygomaticus),  and  several  one  degree 
smaller,  or  as  large  as  the  largest  Oreodons.  In  the  next  genus  the  facial 
vacuities  have  attained  to  an  enormous  size.  The  premolar  teeth  become 
smaller,  and  the.  weakness  of  the  narrow  symphysis  of  the  lower  Jaw  is 
made  up  for  by  its  coossification.  The  size  is  reduced  from  equal  to  the 
smallest  Merychyi,  to  that  of  the  smallest  Oreodons  (genus  Lcptau- 
chenia).  In  the  next  stage  (genus  Cyclopidius)  the  superior  incisors  dis- 
appear. Finally,  the  lower  jaw  is  so  reduced  in  front  that  it  loses  both 
indsors  and  premolars,  in  spite  of  its  symphyseal  coossification  (genus 
Pithedstes). 

The  speciee  may  be  thus  arranged  in  accordance  with  their  distribution 
in  thne. 

White  River  Epoch,    Oreodon  gracilis  ;  O.  afflnis  ;  O.  culbertsoni.    Eu- 
crotaphus Jacksoni ;   E.  major.     Agriochoerus  antiquus  ;    A.  major ;  A. ' 
latlfrons. 

John  Day  Epoch,  Eucrotaphus  jacksoni ;  E.  major.  Merycochoerus 
gaperbOB ;  M.  leidyi ;  M.  chelydra,  sp.  nov.  ;   M.  macrostegus,  sp.  nov 
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Agriodittrua  guyoljonus;  A.  trifrons,  ap.  n 
maerocephalus. 

SorUt  Fork  tif  John  Day  Rher  Epaeh.      Eucrotapbua 
Bp,  nov. ;  E  ina)or.  Colorcocion  ferox  ;  C.  macrocephftliii 

T!(Jiolepta»  Beds.  Merycoch(Erus  montanuB,  sp.  nov.; 
proprius.  Merycliyus  areDarmn,  sp,  nov, ;  M.  partogouus,  ep.  dot.  ; 
/ygomaticua.  CyclapldiuB  siraus;  C.  cmydiniu.  ap.  nov.  Leptarict>£ 
major ;  L.  decora  ;  L.  Diliila.  PitbeciBtes  brevifacies ;  P.  beterodoa  ; 
decedena,  ap.  nov. 

Loup  Fork  Beds.    ?  Merychyus  elegans  ;  M.  medius ;  T  H.  major.* 

Tlie  slratlgraphic  relations  of  these  apeciea  may  be  represented  and^ 
their  generic  heads  in  the  folloning  table  : 


Oreodontincf. 

Oreodon  Leidy 

Eucrotaphus  Lcidy. . 
MerycochcBrufl  Leidy 
Merychyus  Leidy.,.. 
Leptaudienia  Leidy . 

C^cloi)idius  Cope 

PitbeciBtes  Cope 

Agrheht^nit. 
AgriochfEniR  Leidy. . 
Cotoreodun  Cope . . . . 
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Oil  Ike  Structure  of  tht  Skull  in  the  EUumobraneh  gcnju 
By  B.  D.  Copt. 


[Brad  bcfoTe  the  American  PhUotopMeat  Society,  March  7,  ISSf.^ 


The  genua  Diplodui  wag  described  by  Agaeaiz  from  specimens  or  teetli 
ftom  tbe  European  Coal  Measures.  In  America.  Newberry  and  Wortheuf 
have  described  four  species  from  tbe  CarboniferouB  of  Illinois  and  Ohio ; 
and  1  hare  reported  two  species  from  tbe  Permian  beds  of  niinoU  nod 
Texas.  Recently  Mr.  Samuel  Qarman  has  described  n  shnrk,  said  to  bare 
been  tnlien  In  the  Japanese  seas,  under  the  name  of  CMamyiUutatkai 
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anguineus,  whose  teeth,  as  represented,  do  not  differ  generically  from  those 
of  Diplodus.  This  is  an  interesting  discovery,  indicating  that  this  genus, 
and  not  Ceratodus,  is  the  oldest  type  of  vertebrate  now  known  in  the  liv- 
ing state. 

My  collections  from  the  Permian  beds  of  Texas  include  not  only 
numerous  teeth,  but  jaws  and  crania.  Among  these  I  recognize  two  types 
of  teeth,  which  I  cannot  distinguish  from  those  of  the  2>.  eompressui 
Newb.,  and  D.  gibboms  Agass.  Whether  these  species  belong  to  the  same 
gentis,  is  a  question  which  I  will  discuss  at  the  close  of  this  article.  I  pro- 
visionally refer  the  D.  eompressui  to  a  distinct  genus,  Didymodus,  and 
will  so  call  it  in  this  article. 

The  determination  of  the  characters  of  this  genus  is  a  point  of  much 
interest  The  teeth  resemble  those  of  the  existing  sharks  more  than  do 
those  of  any  other  genus  of  the  Palseozoic  ages,  but  the  antecedent  im- 
probability of  the  modem  type  having  existed  at  such  an  early  period  of 
the  earth's  history,  is  shown  to  be  well  founded  by  the  present  investiga- 
tion, which  also  throws  much  light  on  the  question  of  the  general  phylo- 
geny  of  the  fishes. 

I.    Descbiftion. 

Twelve  more  or  less  complete  crania  of  species  of  Didymodus  are  in  my 
collection,  and  one  set  of  jaws  with  small  teeth  and  part  of  the  cranium 
attached.  One  of  the  crania,  unfortunately  much  broken,  exhibits  also 
Bome  large  teeth.  All  were  found  by  the  late  Jacob  Boll  in  the  Permian 
beds  of  Texas. 

The  skull  of  this  species  forms  a  continuum,  which,  however,  displays 
distinct  segments.  First,  however,  as  to  the  tissue  of  which  it  is  composed. 
Both  on  the  surfiu^e  and  in  transverse  fractures,  it  is  more  or  less  finely 
granular,  the  granules  distinctly  visible  to  the  naked  eye.  These  granules 
are  composed  of  gypsum,  as  is  also  the  matrix  of  a  darker  color  in  which 
they  lie  imbedded.  Two  hypotheses  may  be  entertained  regarding  this 
structure.  J^rtt,  These  granules  may  be  regarded  as  the  casts  of  coarse 
cartilage  cells,  and  the  matrix  be  in  the  place  of  the  intercellular  cartilage, 
replaced  like  the  woody  tissue  in  petrified  wood.  Second,  The  granules 
may  be  looked  upon  as  replacements  of  osseous  granules,  such  as  cover 
the  chondrocranium  of  most  Elasmobranch  fishes,  while  the  matrix  may 
be  a  replacement  of  the  cartilage.  The  latter  hypothesis  is  the  more 
probable  of  the  two,  for  two  reasons :  First,  There  is  little  probability  of 
an  unsupported  chondrocranium  retaining  its  form  sufficiently  long  to  per- 
mit the  filling  of  its  cells  with  a  mineral  deposit.  Second,  The  granular 
type  of  ossification  is  well  known  in  existing  Elasmobranchs.  It  is  only 
necessary  to  believe  that  the  chondrocranium  is  penetrated  by  this  kind 
of  ossification.  This  state  of  things  exists  in  the  jaws  also,  which  I  de- 
scribe later.  This  structure  has  already  been  observed  by  Kner  in  the 
genus  Pleuracanthus. 

The  osseous  cranium  is  abbreviated  anteriorly,  and  elongated  posteriorly. 
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The  orbit  occupies  part  of  the  anterior  third  of  the  length.  It  !■  boimded 
in  front  by  an  obtuse  preorbital  process,  and  posteriorly  bj  a  latenUj 
expanded  and  decurved  postorbital  process.  The  latter  bears  an  artieolar 
facet  on  its  posterior  and  inferior  face.  The  top  of  the  muzzle  la  ezca- 
vated  by  a  fontanelle  which  does  not  extend  posterior  to  a  line  oonnecting 
the  preorbital  processes. 

There  is  a  prominent  cup-shaped  occipital  condyle.     On  each  aide  of 
the  cranium  a  short  distance  anterior  to  it,  is  a  prominent  proceas  extend- 
ing outwards  and  a  little  backwards,  which  is  excavated  on  its  inferior 
side,  but  whose  posterior  side  is  decurved,  so  that  the  inferior  ooncaTity 
looks  partially  forwards.     Into  this  cavity,  and  abutting  against  the 
decurved  posterior  edge,  is  a  lateral  process  of  the  basal  axial  bone  of  the 
skull,  which  I  take  to  be  homologous  with  the  lateral  alee  which  occupy 
the  same  position  in  the  sharks.     Anterior  to  this  junction  no  doubt  the 
hyomandibular  bone  was  suspended,  for  I  suspect  that  it  was  articulated  lo 
a  small  condyle  which  is  wedged  into  the  fissure  between  the  inferior  and 
superior  elements  described,   a  centimeter  anterior    to  their   posterior 
extremities.    This  condyle  is  a  distinct  element  of  a  subglobular  form. 

The  interorbital  plane  is  continued  posteriorly,  bounded  on  each  side  by 
a  depression  which  probably  corresponds  to  the  temporal  fossa  of  higher 
vertebrates.  The  edges  of  this  plane  are  thus  well  within  the  latenl 
borders  of  the  cranium.  The  plane  rises  a  little  posteriorly,  and  b  split 
into  two  narrow  wedge-shaped  processes,  which  project  fireely  opwardt 
and  backwards.  The  rather  short  remaining  part  of  the  roof  of  the  skull 
has  a  keel  or  sagittal  crest  on  the  middle  line,  which  descends  gradually 
to  the  foramen  magnum. 

The  base  of  the  skull  forms  a  continuum  from  the  edge  of  the  large  occi- 
pital cotylus  to  the  acuminate  anterior  extremity.  The  lateral  basal  iia 
are  subcylindric,  and  are  separated  from  the  basicranial  axis  by  a  fissure 
for  a  short  distance,  and  then  unite  with  it.  Two  or  three  foramina  ante- 
rior to  this  reunion,  are  in  line  with  the  defining  fissure  just  mentioned. 
The  basis  cranii  sends  out  a  process  on  each  side  below  the  postorbital 
processes,  giving  a  cross-shape  to  this  part  of  the  base  of  the  skull.  An- 
terior to  this  point  it  is  free  from  other  elements  and  contracts  to  an 
acuminate  apex. 

The  cranium  is  segmented,  but  a  clean  specimen  is  necessary  lo  per- 
mit the  straight  sutures  to  be  seen.     In  the  first  place,  there  is  a  distioct 
occipital  bone,  which  includes  exoccipital  and  basioccipital  elements  com- 
bined.    The  latter  includes  the  large  occipital  cotylus,  as  in  the  Rhschi- 
tomous  Imtrachian  Trimerorhachis,  and  diflers  from  the  structure  seen  in 
the  Lepidosirenidje,   where  exoccipital  elements  only  are  present.    The 
occipital  extends  but  a  short  distance  on  the  inferior  face  of  the  axis.    It 
is  preceded  directly,  and  without  imbrication,  by  a  continuous  aiial  ele- 
ment.    If  we  recognize  in  the  granular  character  of  the  tissue  evidence 
of  true  ossification  of  the  cljondrocranium,  we  have  here  true  continuous 
sphenoid  and  i)resi)heuoid  bones. 
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Returning  to  the  superior  face  of  the  cranium,  we  observe  that  the 
exoccipital  elements  form  a  wedge-shaped  body,  divided  on  the  middle 
line  by  suture,  with  the  apex  forwards.    Traces  of  this  division  are  figured 
by  Gegenbaur  as  present  in  Heptanchus.*    Anterior  to  this  the  middle 
of  the  cranial  roof  is  apparently  occupied  by  another  triangular  bone  with 
the  base  posterior  and  the  apex  anterior,  and  concealed  beneath  the  free 
extremity  of  the  element  in  front  of  it.    The  lateral  sutures  only  are  dis- 
tinguishable, appearing  as  grooves  (fig.  2).  This  is  the  parietal  bone.    Ex- 
ternal to  this  and  the  occipital,  and  filling  the  space  behind  as  well  as  an- 
terior to  the  postero- lateral  angle  of  the  parietal,  is  the  element  which  is 
produced  outwards  and  backwards  as  already  described.    Were  I  describ- 
ing a  true  fish,  this  bone  might  be  intercalare  (epiotic)  or  pterotic.  Perhaps 
it  is  both  combined,  or  it  may  be  the  cartilage  bone  called    by  Giinther, 
in  Ceratodus,   the    "tympanic  lamina." f    The  element  anterior  to  the 
parietal  is  the  cartilaginous  representative  of  the  fh>ntal,  and  the  fact 
that  it  terminates  posteriorly  in  two  free  processes  is  significant  of  the 
true  homology  of  the  bones  which  terminate  in  like  manner  in  the  crania 
of  the  Lepidosirenidee.^    In  this  family  and  in  the  Ccratodontidse  these 
bones  are  more  or  less  separated  on  the  middle  line  by  the  median  pos- 
terior element.    In  Ceratodus  the  separation  is  wide  ;  in  Lepidosiren  the 
interval  is  uninterrupted,   but  narrow  in  front.    In  Protopterus  these 
elements  are  in  contact  on  the  middle    line,  but  diverge  posteriorly. 
Bischoff,  Stanniusg  and  Giinther  identify  these  elements  with  the  frontals 
in  the  genera  they  have  described.     Huxley)  calls  them  supraorbitals,  so 
that  it  becomes  necessary  to  name  the  median  posterior  element  a  fronto- 
parietal, as  a  combination  of  two  bones  usually  found  distinct  in  fishes. 
The  furcate  structure  of  the  frontal  cartilage  in  Didymodus  goes  to  show 
that  the  identification  by  Bischoff  and  Giinther  is  the  correct  one.    There 
are  also  in  this  genus  distinct  paired  membrane  bones  which  do  not  take 
part  in  the  bifurcation  in  question,  and  which  appear  to  represent  the 
firontala  of  Ceratodus.    Each  of  these  is  a  flat,  subcrescentic  supraorbital 
plate»  which  has  a  concave  superciliary  border.     It  is  separated  by  a  con- 
siderable interval  from  its  fellow  of  the  opposite  side.     Its  anterior 
extremity  is  notched  by  a  fossa  which  I  suppose  to  represent  the  ante- 
terior  (posterior  in  position)  nostril.  The  ?  frontal  of  the  right  side  is  dis- 
placed, and  appears  as  a  lamina  lying  on  the  frontal  cartilage,  showing 
that  it  is  a  membrane  bone.    From  its  relation  to  the  nostril  the  question 
arises,  whether  it  be  not  the  homologue  of  the  nasal. 
For  hyomandibular  bone,  palatopterygoid  arch,  and  mandibular  arch, 
have  to  rely  principally  on  one  specimen.     On  one  of  the  skulls,  two 


•  Ueber  den  Baa  des  Schedels  dcr  Selachier,  1872,  PI.  I. 

t  Philosophical  Transaotlon 8  of  the  Royal  Society,  1871,  p.  511,  Indicated  on 
the  plates  by  the  letter  d. 

X  IjepidoHren  paradoxa  by  Bischoff,  Prof.  In  Heidelberg;  Lelpslc,  1840. 

{  Handbtich  der  Anatomle  der  Wlrbeltblere;  Kostock ;  Erstcs  Buch,  die 
Flaehe.  18M,  p.  49. 

I  Anatomy  of  Vertebrated  Animals,  1871,  p.  145. 
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curved  rib-like  bones  lie  parallel  and  divergent  posteriorly  on  the  ri^ 
side  of  the  frontal,  in  the  temporal  fossa.  I  cannot  Identify  them.  They 
are  not  present  on  the  opposite  side.  As  already  deaciibed^  there  is  i 
facet  on  the  infero-posterior  face  of  the  postfrontal  procaea.  'Thk  {■• 
dicates  the  point  of  articulation  of  the  palatopterygoid  arch,  m  it  eiirti 
in  the  group  Opistharthri  of  the  sharks  as  defined  by  Gill,  and  at  it  cktr- 
ly  proven  by  the  specimen  now  to  be  described. 

This  includes  the  entire  palatopterygoid  and  mandibular  archet  of  oic 
side,  and  the  greater  part  of  that  of  the  opposite  side,  together  with  i 
considerable  part  of  the  right  hyomandibalar  bone  and  probable  ei- 
tremity  of  the  ceratohyal.  The  anterior  parts  of  both  Jawt  toppoit 
numerous  small  teeth,  which  closely  resemble  those  described  by  Agtidi 
as  belonging  to  his  D.  gibbosus.  They  differ  firom  those  of  the  D.  eawtprti' 
iU8  in  their  smaller  size.  The  palatine  bones  do  not  project  much  beyond 
the  mandible,  which,  taken  in  connection  with  the  form  of  the  motile 
above  described,  renders  it  probable  that  the  mouth  was  nearly  terminaL 

In  the  palatopterygoid  arch  there  is  no  noticeable  separation  or  suture 
between  the  palatine  and  pterygoid  elements.  The  inferior  border  of  the 
palatine  is  swollen  below  the  orbit ;  its  superior  plate  rises  into  a  ttroog 
suborbital  ala,  which  is  concave  externally,  with  thin  superior  edge.  Tills 
edge  rises  posteriorly,  giving  the  outline  an  elevated  convexity,  whose 
greatest  upward  prominence  is  above  a  point  a  little  posterior  to  the 
middle  of  the  jaw,  and  which  probably  articulated  with  the  postorbitti 
process  of  the  cranium.  Its  surface  gives  indication  of  an  articular  rar- 
face  appropriate  to  the  corresponding  one  of  the  cranium.  The  superior 
border  then  descends  rapidly  to  a  vertical  posterior  border,  which  forms 
a  somewhat  prominent  rim.  This  descends  to  the  mandible,  forming  t 
regular  ginglymus,  tlie  mandible  bearing  the  cotylus.  The  mandible  is 
rather  robust ;  its  inferior  edge  is  rather  thin,  and  becomes  incnrved 
anteriorly.  Its  superior  border  is  regular,  except  that  it  rises  a  little  at 
the  coronoid  region,  and  is  impressed,  corresponding  with  a  concavity  of 
the  surface,  and  arch  of  the  border  of  the  pterygoid  region.  Just  anterior 
to  the  posterior  prominent  ridge  which  forms  its  posterior  edge. 

The  hyomandibular  bone  is  only  exposed  for  its  inferior  half.  It  issuei 
from  behind  the  palatopterygoid  as  a  narrow  shaft  with  obliquely  troncite 
extremity. 

It  is  thus  evident  that  the  arrangement  of  the  jaws  is  as  in  the  two  ex- 
ceptional existing  genera,  Ilexanchus  and  Heptanchus. 

The  external  nostril  already  referred  to,  is  a  distinct,  rather  small  fosii, 
on  the  lateral  part  of  the  superior  face  of  the  muzzle,  near  the  extremity 
of  the  osseous  portion.  It  is  visible  on  both  sides  of  the  best -preserved 
specimen.  It  is  continued  forwards  as  a  shallow  groove.  At  the  apex  of 
the  muzzle,  is  a  fossa  looking  downwards,  where  roofed  on  each  side  by 
the  ?  nasal  bones,  which  may  represent  the  posterior  nasal  cavity.  Or  the 
latler  may  probably  be  represented  by  a  lateral  fossa  Just  in  front  of  the  prc- 
orbital  proceis.    In  either  case  it  is  evident  that  the  nares  are  separated, 
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mnd  that  the  posterior  one  cannot  be  said  to  be  within  the  oral  cavity,  as 
is  the  case  in  the  known  families  of  the  Dipnoi.  It  is  probable  that  there 
is  a  frontoparietal  foramen  at  the  posterior  bifurcation  of  the  frontal  bones, 
corresponding  to  the  conarium  or  pineal  body  of  the  brain.  In  a  craniam 
broken  across  just  anterior  to  the  bifurcation,  a  canal  passing  forwards 
and  downwards  is  exposed.  There  is  a  foramen,  or  possibly  only  a  deep 
fossa  on  each  side  of  the  middle  line  on  the  occipito-sphenoid  suture.  The 
foramen  magnum  is  rather  small  and  opens  upwards.  Its  border  displays 
no  articular  surfaces.  At  the  middle  of  a  line  connecting  the  posterior 
borders  of  the  postorbital  processes  is  a  small  shallow  fossa,  or  probably 
foramen,  from  this  there  extends  on  each  side  backwards  and  outwards,  a 
8ball«>w  groove  apparently  for  a  vessel,  which  terminates  at  the  anterior 
one  of  three  foramina  already  mentioned  as  in  line  with  the  fissure  which 
distinguishes  the  lateral  ala  of  the  basicranial  axis  posteriorly.  A  similar 
groove  connects  the  first  and  second  of  these  foramina,  and  in  one  speci- 
men the  groove  from  the  median  foramen  joins  this  connecting  groove. 
In  front  of  the  median  foramen  is  a  rather  larger  one  on  the  median  line, 
situated  at  the  fundus  of  a  short  longitudinal  groove.  It  is  placed  just 
posterior  to  a  line  connecting  the  preorbital  processes.  The  grooves  easily 
become  obsolete  by  weathering. 

II.  Affinities. 

In  determining  the  systematic  position  of  this  animal,  it  will  be  con- 
venient to  tak%a  survey  of  the  characters  of  the  primary  divisions  of  the 
fishes.  In  1840  Blschoff  published  the  first  account  of  the  osteology  of 
Lepidosiren.  In  this  description  he  called  the  frontal  bones  malars  with 
a  question,  and  the  pariStals  frontoparietals.  He  described  the  skull  as 
having  an  os  quadratum.  In  1854,  Stannius  in  the  Handbuch  der  Zoo- 
tomie*  correctly  determined  the  frontals  and  parietals,  and  stated  further 
that  the  "lower  J  aw  and  hyoid  bone  articulate  directly  with  continuous 
processes  of  the  chondrocranium."  This  appears  to  be  the  first  correct 
description  of  the  cranial  structure  of  the  Dipnoi.  In  1864,t  Huxley  re- 
stated the  view  of  Stannius  as  to  the  nature  of  the  mandibular  articula- 
tion ;  adopted  the  opinion  of  Bischoff  that  the  frontal  is  a  frontoparietal, 
and  took  a  new  position  in  calling  the  frontals  supraorbitals.  He  also 
restates  in  general,  the  description  of  the  skull  of  the  Holocephali  already 
given  by  Stannius. 

The  system  of  Johannes  Miiller,  adopted  by  Stannius,  was  a  great  im- 
provement  over  preceding  ones.  It  embraced,  however,  the  error  of  in- 
cluding the  Holocephali  in  the  same  sub-class  (Elasmobranchi)  with  the 
sharks.  This  was  adopted  by  Gill  in  1861,  t  by  Huxley  in  1864  §  and  in 
1871. 1    All  of  these  authors  adopt  at  these  dates  the  sub  class  Ganoidea. 

•  Entes  Bach,  die  Flsche,  p.  49. 

f  Elements  of  Comparative  Anatomy,  p.  210. 

J  Catalogue  of  the  Fishes  of  the  East  Coast  of  North  America,  p.  21. 

I  Elements  of  Comparative  Anatomy. 

I  The  Anatomy  of  Vertebrated  Animals,  p.  120. 
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In  1871*  the  writer  gave  the  following  as  the  primary  division!  of  the  nV 
class  Pisces :  Holocephali,  Selachi,  Dipnoi,  Croaaopterygia,  Actinopleri. 
The  Holocephali  was  raised  to  an  equivalency  with  the  other  aah-choKi 
on  account  of  the  absence  of  distinct  hyomandibalar  bone.  The  Dipooi 
were  defined  by  the  median  pelvic  element,  by  the  distichous  arrangemeBt 
of  the  segments  of  the  pectoral  and  ventral  fins,  when  present,  on  a  IB^ 
dian  axis,  and  by  the  supposed  presence  of  a  distinct  hyomandibnlar  bona 
The  latter  definition  must  be  abandoned,  for  though  an  oasiflcaUon  eut^ 
it  has  been  shown  by  Stannius,  Huxley  and  Giinther,  to  be  merely  a  de- 
posit in  the  continuous  chondnicranium.  The  sub-class  Crossopteiygfi 
was  substituted  for  the  sub-class  Oanoidea  of  Agassiz  and  Miiller,  as  tlM 
latter  was  believed  to  have  no  actual  existence  as  a  division  of  fishes.  After 
comparing  the  osteology  of  Polypterus,  Lepidosteus  and  Amia,  I  remirt 
(p.  820)  *'It  is  thus  evident  that  the  sub-class  Gkinoidea  cannot  be  maia- 
tained.  It  cannot  be  even  regarded  as  an  order,  since  I  will  show  thit 
Lepidosteus,  Accipenser,  and  Amia,  are  all  representatives  of  distinct  oidenL 
I  hope,  also,  to  make  it  evident  that  Polypterus  should  be  elevated  to  tJit 
rank  of  a  sub-class  or  division  of  equal  rank  with  the  rest  of  the  fishes  and 
with  the  Dipnoi,  already  adopted."  The  sub-class  Ganoidea  has  not  jet 
fallen  into  disuse,  but  there  are  strong  symptoms  that  it  will  do  ao.f 
Among  others  I  select  the  following  extract  from  Huxley's  paper  on  the 
ovaries  of  the  smelt,  published  in  18834 

''As  is  well  known,  Lepidosteus  presents  an  example  of  a  Ckinoid with 
oviducts  like  those  of  the  higher  Teleostei ;  in  Oimeriut*  on  the  other 
hand,  we  have  a  Teleostean  with  oviducts  like  those  of  the  ordintry 
Gaiioidei.  It  is  tolerably  obvious,  therefore,  that  the  characters  of  the 
female  reproductive  organs  can  lend  no  support  to  any  attempt  to  draw 
a  sharp  line  of  demarkatiou  between  the  Ganoids  and  the  Teleos- 
teans. 

"Boas  has  recently  conclusively  shown  that  the  same  is  true  of  the  sup- 
posed distinctive  character  afforded  by  the  conus  arteriosus  ;   and  it  hi» 
long  been  admitted  that  the  spiral  valve  which  has  been  described  in  ibe 
intestine  of  Chirocentrus  is  the  homologue  of  that  which  exists  in  all  the 
Ganoids,  though  greatly  reduced  in  Lepidosteus.     Indeed  I  am  inclined  to 
believe  that  the  circular  valve  which  separates  the  colon  from  the  rectum 
in  the  smelt  is  merely  a  last  remainder  of  the  spiral  valve.     Thus,  amoog 
the  supposed  absolute  distinctions  between  the  Ganoids  and  the  Teleostei. 
only  the  peculiarities  of  the  brain,  and  especially  tlie  so-called  chiasmaof 
the  optic  nerves,   remain  for  consideration.      My  lamented  friend  Mr 
Baltour,  in  the  last  of  his  many  valuable  labors,  proved  conclusively  thai 
the  brain  of  LepidosU  us  is,  both  in  structure  and  development,  a  Teleostean 

*  rroceedinsjs  Amor,  Assoc.  Adv.  Science,  p.  326.  Transac.  Amer.  Phllcwopb. 
Soc  ,  p.  +!!». 

+  Thi-  term  uMinoid  cnii  bo  used  ns  an  adjective  to  describe  the  scales  already 
known  by  that  name,  and  thus  be  preserved. 

;  l*rocecdlnys  Zor»l<)j;ical  Society  of  London,  1883,  pp.  137, 138,139. 


kVn.  But  il  la  eingnlar  that  no  one,  bo  fnr  as  I  know,  baa  insisted  upon 
*■  hct,  not  only  that  thp  Tuloostean  bruin  is  oflsenlially  similar  to  that  of 
-  GftDoids,  but  thill  tl  1b  e»actly  in  tbose  respects  in  whicb  Uie  Gftooidg 
3-  Teleostei  agree  ja  cerebral  structure  that  they  difier  most  markedly 
''**«*i  Ihe  Plagiusioml  and  ChimHToidei. 

*  ~  Willi  respect  to  the  cbiasma  of  Ihe  optic  nerves,  tlie  exact  nsture  of 

^"*t  structure  hu  not  yet  been  properly  elucidated  either  in  the  Selachians 

**"    ■■!  tb«  OanoidB.     But.  whatever  inay  come  of  Biich  an  investigatioD, 

^^  oubiishment  of  tbe  exiBlence  of  a  true  chiasma  in  the  Ganoids,  and 

^    iu  atnence  In  Telooateans,  can  have  but  little  bearing  on  the  question 

*^  t-lieir  nfflnitiee,  since  Wiedcrslieim  has  shown  that  n  simple  decunsalion 

^*   Ihe  fibres  of  the  opllc  nerves,  as  in  ordinary  Teleosleans,  talcea  place  in 

**»nDy  Itiards." 

.  In  18TT*  I  propiised  the  following  primary  divisions  of  Ihe  flsbeB,  and 
*»»ie  seen  no  reason  to  alter  my  views  as  to  their  value  as  a  correct  ex- 
ttrcMion  of  the  affinities  and  diversities  of  this  class  of  Veriehraia,  The 
%7iittuu  (UlTers  only  from  that  of  I8TI  In  tlie  consolidation  of  tlie  Crossop- 
^  OTgia  and  Actlnopteri  into  a  single  sub-class,  the  Hyopomata  ;  and  in  a 
t!$w  correciiooB  of  the  deflnilions  given.    They  are  as  follows  : 

»Butpensorium  contlnuQus  with  tlie  carlllaginous  cranium,  witii  no 
hyomandibnlar.  No  rudlmcntal  opercular  bone  ;  no  maiillary  arch  -, 
pelvic  bones  present ;  axial  series  ot  fore  limb  shortened,  tlic  deriva- 
tive radii  fcsaile  on  the  iMsai  pieces  ;  axial  series  of  hinder  Ilnib  pro- 
longed in  male Eoioc-rphali, 
Suspensorium  articulated  with  the  cranium  :  no  maxillary  arch  ;  no 
opercular  nor  pelvic  bones  -,  bones  of  limbs  as  in  Ihe  last 
EUtmiobTanthi. 
in.  RuBpensorintn  nidimenl&l,  continuous  with  cranium,  supporting  one 
or  more  opercular  bones  :  cranium  with  superior  membrane  lioiies  ; 
no  maxillary  arch  ;  a  median  pelvic  element ;  the  limbs  supported  l>y 
segmented  unmodilled  axes Dipnoi. 

XV-  Hyomandibular  and  palatoquadrale  bones  articulated  with  cranium, 
copporting  opercular  bones  ;  a  maxillary  arch  ;  no  pelvic  element ; 
axes  of  Ihe  limbs  shortened,  the  derirative  radi!  sessile  on  the  baanl 

pieces.. Hyopomata. 

In  Ihe  definition  of  the  Dipnoi,  it  is  necessary  to  malte  the  correction  in 
*  UUlirdance  with  the  best  observations  on  fVesh  specimens,  above  referred 
*^  aa  I  liare  not  been  able  lo  determine  the  question  ttova  dried  spect. 
^SUtU  in  tbo  Hyrtl  collection.  The  suspensorium  cannot  be  properly  said 
%<i  be  articulated  to  the  cranium  In  the  sense  in  which  it  is  said  to  be  such 
*«l  Uto  Elnimobrancbi.    In  liie  tatter  it  is  ariiculated  by  ginglymus  ;  in 

•Pn>oet"]liigi  of  thRAmarlca 
■^^DDual  KoporU  ot  Hie  Comiiili 

•>.<IM1<1I«>II-I,p.  HI, 
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tlie  Dipnoi  merely  by  suture  or  contact,  with  other  cartilage  bones.    C^ 
characler  is  therarore  more  nearly  tliat  of  the   Holocepbali  than  of  tt-* 
Elagmubranchi  or  the  Hyopomata. 

In  llie  liglit  of  ilie  above  considerations,  to  which  sub-clasa  must  be  f* 
ferred  the  genus  DIdymodus?  Does  it  posseaa  a  freely  articulating  by- "^_ 
mandibular  bone,  and  maxillary,  palatoquadrate  and  mandibular  archuEc^  «3iei 
The  question  must  be  primarily  determined  by  these  considerations.  siii9  **  ""^ 
the  fins  and  their  supports  are  unknown  to  us. 

The  lateral  posterior  processes  of  the  skull  are  In  its  superior  plaow  ■*"*""■ 
and  their  extremities  do  not  present  an  articular  facet  for  the  lower  jaK^^  ^"T 
It  is  Iraprobable  that  they  were  continued  downwards  as  cartilage  for  th*"*  ■*  ' 
former  nrtieulation,   as  in  the  Holocepbali  and  Dipnoi.     Both  from  lb  **  . 

presence  of  an  arlicutat  condyle,  and  from  the  mechanical  necessities  0*=''  _^ 
the  case,  I  have  liiile  doubt  but  that  there  was  a  freely  articulating  bya*^  -JiIb 
mandibular  bone.  I  have  already  described  this  element  in  faci  asTisibliv  L«"'lil 
in  a  single  specimen.  Tlie  choice  is  thus  limited  to  the  E1asraob[»nchi  ** '„( 
and  Hyopomata.  It  is  decided  in  favor  of  the  former  by  the  abseno:  o(»*^^  , 
maxillary  arch  and  of  opercular  apparaius.  80  then  Didymodus  U  a-^*  ^*w 
shark,  in  spite  of  its  peculiarities.  Kner"  speaks  of  the  presence  in  lbs  "^ 
neariy  allied  Plenracaothus  (—  Diplodus),  ol  premaxillary  and  moxillnfy 
bones ;  hut  this  is  no  doubt  d  misinterpretation  of  the  homologies,  as  Uo  say* 
they  ariieulaU  vrUh  the  loaer  jaw.  In  my  Jawa  there  is  but  one  bone  o 
each  side,  a  pal  atoptery  gold. 

In  his  researches  on  the  structure  of  the  skulls  of  sharks,  Oegenbaurf 
flhowB  the  dltlerent  methods  of  artlculsjioa  of  the  pal uioptery gold  arcb  it 
thesub'Class  Blosmobranchi.  Id  Heterodontus  the  pslatopterygoid  arch  )■ 
atUiched  to  the  skull  throughout  by  its  superior  border,  anterior  to  the 
orbit,  but  is  free  posterior  to  the  orbit.  In  Ilexsnchus  and  Qeptanchua 
it  is  free  anicriorty,  but  articulates  by  its  elevated  posterior  portion 
the  postorbitsl  process.  In  the  remainder  of  known  recent  Elssmobranchs 
it  is  free  throughout,  and  merely  in  contact  in  front,  These  relations  a 
also  described  by  Huxley.^  Professor  QUI  atilizes  them  as  deflaiilons  ot 
three  (of  four)  primary  divisions  of  the  sub-class  Elasmobrancbi,  g  which 
he  names  the  Oplstharthrl,  (fam.  Hexaocbido!) :  Proartbri  (Hettirodon 
tidie)  1  Anarthi  (sharks  proper)  ;  and  Rhinie  (Squatlnas).  According  to 
these  definitions.  Didymodus  must  be  referred  to  the  OpEsthanhri.  Tlio 
skull,  however,  presents  other  characters  which  must  claim  attention. 


•BlUangBlierlcbte  W[i 
t  Untersuchungeii  ear 
lOnlheAnntomy  of  C 
p.<3-4,  with  flgurei. 

IBulletlQ  of  tlio  U.  B.  Natloni 
RhIiiiE.  does  not  appear  to  mo 
lhe"RB]fe"ana"Pt'ltIea"  mc 
Belaelill,  asdoflaeil  Id  the  tb[l 
be  divided  Into  three  aulMirder 
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reference  to  the  Elasmobranchl  is  confirmed  by  the  following  characters  : 
(1)  The  nares  are  not  oral.  (2)  There  is  a  large  fontanelle  on  the  summit 
of  the  muzzle.  (3)  There  are  processes  corresponding  to  the  lateral  alee 
of  the  baslcranial  axis. 

In  another  character  Didymodus  differs  from  this  and  all  other  sub-classes 
of  the  Pisces.  This  is  the  penetration  of  the  granular  ossification  through- 
out the  chondrocranium. 

In  the  following  characters  it  agrees  with  the  Dipnoi :  (1)  The  distinct 
exoccipital,  parietal,  and  frontal  elements.  (2)  The  occipital  cotylus. 
C3)  The  posterior  bifurcation  of  the  frontal  cartilage. 

In  the  following  characters  Didymodus  resembles  the  Hyopomatous  or 
true  fishes :  (1)  In  the  basioccipital  bone  with  condyle.  (2)  In  the  ?08 
intorcalare  or  pteroticum.  (,3)  The  presence  of  a  distinct  element  articu- 
lating with  the  proximal  end  of  the  hyomandibular.  (4)  The  presence  of 
membrane  bones  in  the  position  of  frootals. 

The  characters  above  cited  as  constituting  resemblances  to  the  true 
fishes,  will  not,  it  appears  to  me,  permit  the  reference  of  this  genus  to  any 
of  the  diyisions  of  sharks  established  by  Prof.  Gill.  I  therefore  proposed 
a  new  order  of  the  Elasmobranchi*  for  its  reception,  with  the  following 
name  and  definition. 
A  basioccipital  bone  and  condyle.    Occipital,  ?  pterotlc,  and  frontal  bones 

distinct.    Supraorbital  (or  nasal)  bones  present Ichthyotomi. 

The  remaining  Elasmobranchi,  in  which  the  above  characters  are  want- 
ing, may  be  termed  by  way  of  contrast,  utilizing  an  old  name,  Selachii, 

Were  it  not  for  the  probable  presence  of  the  free  hyomandibular  bone, 
the  order  Ichthyotomi  might  be  regarded,  in  the  absence  of  knowledge  of 
its  limbs,  as  the  possible  ancestor  of  the  Rhachitomous  Batrachia.  But  as 
the  Batrachia  have  no  distinct  suspensorium,  or  are,  to  use  Miiller's  con- 
Tenient  term,  monimottylic,  their  origin  must  still  be  sought  for  in  some  yet 
undiscovered  type  of  DipnoL  It  is  on  the  other  hand  very  probable  that 
the  Ichthyotomi  are  the  group  from  which  the  Hyopomata  derived  their 
origin.  The  distinct  basioccipital  with  its  two  foramina,  the  superior 
origin  of  the  hyomandibular,  and  the  superior  nostrils,  all  point  towards 
the  true  fishes.  The  tribe  of  Hyopomata  which  must  be  their  most  im- 
mediate descendents,  are  the  Crossopterygia,  as  I  define  that  division. 

I  mast  now  compare  the  Ichthyotomi  with  such  groups  of  the  Hyopo- 
mata as  they  may  be  supposed  to  approach  most  closely.  I  begin  by  refer- 
ring to  the  marine  eels  of  the  order  Colocephali.  In  ISTlf  I  characterized 
this  order  as  follows:  "Parietals  largely  in  contact;  opercular  bones 
rudimental ;  the  preoperculum  generally  wanting.  Pterygoids  rudimental 
or  wanting;  ethmoid  very  wide.  Symplectic,  maxillary,  basal  branchi- 
hyale.  superior  and  inferior  pharyngeal  bones,  all  wanting,  except  the 
foarth  pharyngeal.  This  is  jaw-like,  and  is  supported  by  a  strong  supe- 
rior bianchihyal ;  other  superior  branchihyals  wanting  or  cartilaginous." 

•  American  Naturalist,  18S1, 413. 

t  Prooeedlng*  American  Ass.  Adv.  Science,  xx,  pp.  3219-384. 
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[The  swtement  ■'mftxilliry  wanting,"  Is  in  contradiction  to  the  defloillc^*'*^'^ 
F  of  the  HOb'ClftHa  nyopomata,  wliich  asserts  the  presence  of  those  bon^»  **  "  .'_ 
Stannius*  Las  asserted  the  aljeeace  of  the  "oberkiefer"  in  the  eo^»^  *    ' 
Giintherf  describes  their  presence.    As  the  absence  of  the  maxillary  b(ic»*^*** 
would  coQslitutH  a  point  of  respmblance,  if  not  affinity  to  the  Elusm*  «*=■  *""*■ 
branch),  I  have  reexamined  my  material  to  determiae  the  homologies  c»    «»^  " 
the  lateral  dentigarous  bone  of  the  upjwr  jaw  of  the  eola.    My  Bpedmeic»^ 
of  species  ol'the  Colocepbali  include  the  following  from  the  Hyrtl  co11e»s 
tlon  :    Myriit  vulyarU  ;  Sphagtbranehus   roilratui ;  Sforingaa  ralaborva  ^^^^ 
Miinrna   tp.;     MtirtEna    unieolor ;     Murtrnn   »p.;    IhaeUopkit  poJyaonu*.**  • 
and  Oymnomurana  tigrina.     The  pterygoid  bone  ezlals  in  a  rudimcnlMr'*  * 
condition  in  the  Qj/mnomuritna  tigrina,   J/ynu   vulgiuit,  and  one  of  tb-.«&-* 
species  of  Jlurtena ;  and  whether  lost  In  the  preparation  of  the  other  cranitS  ^^■ 
or  not,  cannot  be  slated.  In  the  AnguiUa  tulgarit  the  pterygoid  bone  is  conf*  * 
siderably  larger,  and  eitends  to  a  point  halfway  between  ita  base  and  lb*  **-•     "*• 
extremity  of  the  mOEzle.     In  the  Congtr  mtlgarU  it  extends  slill  ftinhe:!^**      ^ 
forwards,  reaching  a  transverfle  process  of  the  anterior  part  of  the  vomer'*  ^*  *?*^' 
No  palatine  bone  appears.    The  premaxillary  bone  is  not  diBiinguisb«£>^*  *^ 
from  the  ethmoid  in  the  Colocephall,  nor  in  the  Enchelycephali  (Angufl-  f***""' 
lldte,  etc.).    It  is  quile  possible,  therefore,  that  the  external  de n ti geroni»-*-V.  _^^ 
bone  or  upper  jaw,  in  both  of  these  orders,  may  be  the  palatlue,  and  thc!^  *^ 
maxillary  be  wanting.    The  family  of  the  Mormyrldte  appears  to  fVimish  '^  , 
llie  solution.    In  this  group  the  structure  and  connections  of  the  pterygoid  ^'^~ 
bone  are  much  as  in  Conger,  and  there  are  In  addition  distinct  premaxlllary 
,  and  masillary  bones.     It  is  clear  that  \a  this  family  It  ia  the  palatine,  and 
I  not  the  maxillary  bone,  that  Is  wanting.    Similar  evidence  Is  tumtshed 
by  the  family  Monopterldie.    The  deflnition  of  all  four  of  the  orders, 
Colocepliall,    Enchelycephali,    Ichthyocephali    and  Scyphophorl  most, 
therefore,  embrace  this  character.    The  Gymnarchidie  agrees  with  the 
Hormyridto  In  this  respect,  and  both  families  have  the  transverse  process 

he  Tomer  which  recelTes  the  pterygoid,  as  In  the  genus  Couger.J  Tlie 
supposed  resemblance  to  the  sharks  presented  by  the  Colocephall   la  tbea 

real,  and  the  question  as  to  the  point  of  affinity  of  the  Ichthyototni  to 
the  true  fishes  remains  open  as  before. 

now  refer  to  the  remarkable  characters  presented  by  the  deep  sea  Bahea 
of  the  family  Eurypharyngidffi,  as  recently  published  by  Messrs.  Gill  and 
Ryder.g  These  authors  find  the  characters  of  the  skeleton  ao  remarkable, 
that  they  think  it  necessary  to  establish  a  new  order  for  its  reception, 
which  they  call  the  Lyonieri.  The  definition  which  they  give  is  the  fol- 
lowing :  "  Fishes  with  five  branchial  arches  (none  modified  as  brancbi- 
ostegal  or  pharyngeal]  far  behind  the  skull ;  an  imperfectly  ossified  skull 
articulating  with  the  first  vertebra  by  a  basioccipilal  condyle 


•  HRDdbach  iler  Zool^mle,  Flacbe  13^  p.  TA. 

t  Ciitalogue  Flabei,  BrllUL  Muaeum,  vol.  vlll.  ii,  IS. 
t  These  IransverBB  processes  arc  enormously  developod 
(  ProcccdlDES  11.  B.  National  Musenra,  Nov.  I«83,  ]).  202. 
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two  cephalic  arches, both  freely  movable  ;  (1)  an  anterior  dent igorous  one — 
the  palatine,  and  (2)  the  suBpensorial,  consisting  of  the  hyomandibular 
and  quadrate  bones  ;  without  maxillary  bones  or  distinct  posterior  bony 
elements  to  the  mandible ;  with  an  imperfect  scapular  arch  remote  from 
the  skull ;  and  with  separately  ossified  but  imperfect  vertebra*. " 

M.  Vaillant  came  to  no  conclusion  as  to  the  affinities  of  this  group  ;  and 
Ulessrs.  Gill  and  Ryder  remark,  "We  are  unable  to  appreciate  any  affinity 
of  Gastrostomus  to  any  Anacanthines,  Physostomes,  or  typical  Apixls, 
nor  does  it  seem  to  be  at  all  related  to  Malacosteus,  which  has  been 
universally  considered  to  be  a  little  modified  Stomiatid."  It  is,  how- 
ever, clear  to  me  that  the  relationships  of  this  family  Eurypharyngldte 
are  to  the  order  Colocephali,  and  that  they  represent  the  extreme  de- 
gree of  the  modification  of  structure  which  that  order  exhibits.  In 
other  words,  the  modification  of  the  ordinary  piscine  typo  which  is 
found  in  the  Anguillidai  (order  Enchelycephali),  is  carried  to  a  higher 
degree  in  the  Colocephali,  and  reaches  its  extreme  in  the  Kury- 
pharyngids.  The  points  of  identity  between  the  two  groups  last-named 
are  so  many,  that  it  becomes  desirable  to  ascertain  whether  they  are 
susceptible  of  ordinal  separation  from  eacli  other.  The  characters 
above  given  to  the  order  Lyomeri  are  in  fact  identical  with  those  which 
define  the  order  Colocephali,  with  a  few  possible  exceptions.  First,  how- 
ever, I  note  that  the  supposed  palatine  arch,  is  probably  the  maxillary, 
as  in  the  Colocephali,  and  that  it  is  the  palatopterygoid  arch  wlilch  is 
absent.  The  five  branchial  arches  exist  in  the  Colocephali,  but  the  three 
anterior  are  rndimental,  and  the  basal  branchihyal  bones  of  the  fourth 
and  fifth  are  closely  united.  There  are,  however,  five  arches.  There  is  a 
ceratohyal  arch  in  Murtena  and  Gymnomuncna,  but  of  very  slender  pro- 
portions. Whether  this  element  is  absolutely  wanting  in  (rastrostonius, 
or  whether  the  first  branchial  arch  is  its  homologue,  remains  to  be  ascer- 
tained. Should  the  last  two  be  coherent  as  in  the  Colocephali,  we  wrmld 
then  have  the  same  number  of  hyoid  arches  in  both,  viz.,  six.  The  **  im- 
perfectly ossified  cranium  "  is  sliown  in  the  detailed  description  given  by 
Messrs.  Gill  and  Ryder,  to  support  the  same  bones  which  arc  found  in  the 
Mur»noid  skull.  The  degree  of  ossification  of  the  skeleton  does  not  con- 
stitute a  basis  for  ordinal  distinction,  if  the  same  elements  be  present. 
For  this  reason  the  perforation  of  the  vertebral  centra  by  the  remnant  of 
the  chorda  dorsalis  does  not  seem  to  be  of  ordinal  importance. 

In  the  more  detailed  description,  there  are  a  few  charecters  worthy  of 
notice.  First,  "The  notochord  is  persistent  in  the  Hkull  for  half  the 
length  of  the  basioccipital."  This  indicates  further  the  primitive  condi- 
tion of  the  vertebral  column,  but  scarcely  gives  basis  for  an  ordinal  defi- 
nition. Second  (p.  266.),  "The  neurapophyses  are  ^lender,  diverging 
(Instead  of  convergent),  cartilaginous  distal ly,  and  embracing  th^;  neural 
sheaths  on  the  sides,  while  by  the  neurapophyses  is  supported  a  mfrmbra- 
noas  sheath  which  roofk  over  the  nervous  cord,"  etc.  The  nerual  r:ana1 
is  well  closed  above  in  the  Maraenidc,  but  in  the  Anguillidie  it  is  largely 
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open  ubove.  The  neurapophyHes  it  is  true  unite,  but  at  a  disiancc  abo-  • 
the  Deursl  cord,  aDd  as  attonuaied  rods.  Tbird,  "There  is  no  vomer  dC:* 
velopcd,  but  a  triangular  cartilnginoua  element  pendent  from  the  cr&nll 
rostrum  affords  atiachment  for  the  palallne  (read  mailllary)  elem««^  **"*". 
anteriorly."  etc.  This  element  probably  eiisiB  in  tlie  Colocephali  ain*-^  *\ 
similarly  ittkcB  the  place  of  the  vomer,  only  diflering  in  being  oMlfle»^^-"™: 
I  have  been  accualomed  lo  regard  it  as  the  homologue  of  llie  bone  call^  K  I.^l'*'* 
ethmoid  in  flabes. 

Tlie  character  which  distinguishea  the  Colocephali  from  the  Encbeljc'^*"^^' 
Dophali,  now  that  their  maxillary  and  patuline  structure  are  shown  to  Irf       ^^^ 
esBenlially  the  same,   ta  found  in  the  hyoid  apparatus.     In  the  Enchel,^.!^*   '* 
I  oephali,  Ilie  structure  is  as  In  ordinary  flslies  :  there  Is  a  glossohyat,  an-cs-" 
there  are  basiliyals.  and  axial  branchihyals,  and  superior  pharyngeala.  liX       — *■  In 
the  Colocephali  ail  theae  elements  are  wanting,  exceptlngthe  fonrtli  aop*^**!  K*npe- 
rior  pharyngeal,  which  has  the  form  of  an  a ntero. posteriorly  placed  den**^**^*"' 
llgerouB  jaw,   whidi  oppoaes  the  lateral  branchihyal  of  the  fifth  arch  otkO     *"  *'^- 
as  it  is  generally  called,  the  inferior  pharyngeal.     It  is  evident  that  thixf-'       '^ 
Earypharyngidee  are  more  similar  to  the  Colocephali  than  to  any  others*''*  ^ 
order  in  this  rcapect  also,  but  the  description  of  these  parts  is  not  yet  sulH  ^ff**"*™" 
ciently  detailed  lo  enable  me  to  determine  what  difference  there  may  b**^     "^ 
In  this  respect,  if  any.    The  raobiiity  of  tlie  quadrate  bone  on  ili*  hyo-  «»'^t*l'P' 
mandibular  cannot  be  regarded  as  of  grent  syslemalic  significance,  al  thouglcS^^  «*>»• 
it  la  doubtless  important  in  the  economy  of  the  flsh. 

It  is  then  evident  that  the  Euryphnryngids  belong  very  near  to,  if  no«*^  «-«  no* 
within,  the  order  ('olocephali.  Towards  the  end  of  their  descriplion,-***^  f^ 
Messrs.  Gill  and  Ryder  (p.  370),  recogniKe  this  relstionehlp.  but  deny  thai>-***^  . 
It  indicates  that  this  lamily  Is  "from  the  same  primitive  stock  as  l''*^  "^.i,, 
Hurtcnids."  I  incline  to  the  belief  that  it  is  tiie  ultimate  result  of  the  ^**  ^^^^ 
line  of  development  of  which  the  Anguiliidie  form  one  of  the  flrnt  terms,  -^ 
and  the  Hunenidfe  n  later  and  more  HpecialiKed  one.  _        ^ 

It  is  therefore  clear  that  the  point  of  relationship  ot  the  Ichthyotomi  10 
I  the  true  flslies  is  not  to  be  found  in  the  Eurypharyngidie  or  the  Colo- 
I  cephali. 

In  the  following  point  DIdymodus  resembles  Polypterus.  The  font 
above  described  as  on  eacli  side  of  the  bail  occipital,  is  found  in  Polyplema. 
There  It  serves  as  a  place  of  insertion  of  a  slrongligament  on  each  sido. 
which  is  attached  externally  lo  the  epiclavicic,  and  serves  to  buld  the 
scapular  arch  in  its  place.  A  similar  structure  exists  in  the  Bilulrds, 
where  the  ligaments  are  ossified.  It  suggests  for  DIdymodus  a  scapular 
ftrcli  suspended  more  anteriorly  than  in  sharks,  possibly  even  to  the  skall. 

The  genealogy  of  the  fishes  will  then  be  ss  follows,  first,  however,  H 
la  lo  be  understood  that  in  assorting  the  derivations  of  one  gninp  (n>m 
another.  I  mean  that  in  accordance  with  the  rule  which  I  hsvo  termed 
"the  doctrine  of  Ihe  unspecisllzed,"  the  later  type  In  each  case  Is  tht 
descendant  of  the  prlmilive  and  not  the  later  sub-form  of  Its  prcdeceasor 
In  this  way  is  to  be  explained  the  apparent  anomaly  ol  regarding  UD 
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nolochordal  sturgeoDs  aa  descendanta  of  Crosaopterjgio,  vliose  modern 
repreMnUlives  are  osaeous.  The  primiiive  Crossopierygia,  and  probably 
even  the  Aclinopteri,  wore  daabtlesa  as  canilaginoua  as  arc  the  exlallng 
»tur£OonB: 

!  Actinopteri. 

^^broporo>ta=       j  Chondrostei. 

^^^^L  '  Crossopterjgia. 

^Knobnnchl  =  \  J^hlbyolomi. 

^^V^  Scl&chii. 

In 


Holocapliali.  . 


I  this  pbjiogeny,  the  Holoceplmli.  which  have  not  diflcrentlBted  a 
luspensorium.  are  regarded  as  the  primitive  fishes,  although  the  Uvhig 
represeiiUtivea  display  some  specialized  characters,  ae,  for  inatance,  a 
m«ni1>raDoua  gill-cover  which  conceals  the  primiiive  slils.  The  Ihie  to 
the  right  continues  the  monimostylic  character  and  paBSea  into  the  reptiles, 

I  Me  primitive  types  are  also  monimostylic,  as  Johanaes  Miiller  called 
B>  In  the  later  forms  or  eiroptosiylicate  reptiles  of  Miiller  (Lacertilia, 
iUIa).  the  quadrate  bocomcs  freely  Brtidilated.* 
I  the  letl  baud  series,  the  Eiastnobraiichs  I mmed lately  present  us  iTith 
bee  suspcnsorlum  or  hyomandibular,  which  is  a  well-known  character 
■0  remainder  of  the  line,  the  modiflcationa  being  the  addition  of  sepa- 
feleroents,  as  the  me ta pterygoid,  "quadrate,"  and  symplectlc. 
%e  penetration  of  ossification  Into  the  chondrocranlum  of  Didymodus, 
regions  not  ossified  in  cither  fishes  or  batracbla  (sphenoid  and  pre- 
ephenold),  and  into  regions  not  ossified  in  any  vertebrate  (frontal  and 
parietal  cartilages),  may  bo,  so  to  speak,  only  n  local  phenomenon,  and 
not  indicative  ot  oilensivo  pbylogenelic  conseqaences.  For  if  it  be  so 
ngardcd,  It  evidently  proves  too  much,  g'^ios  afflniilea  in  the  base  of  the 
«knll  to  the  reptiles,  and  in  the  roof  exhibiting  a  character  more  highly 
developed  than  any  known  form  of  vertebraia. 

The  Ichlhyotomi  include,  so  far  as  yet  known,  but  one  family,  the  Hybo- 
doDtidEe  of  Agassiz.  According  to  that  author  this  family  includes  four 
Cenera,  Hybodus,  Pleuracanthus,  Cladodus  and  Sphenonchus.  It  ranges 
ftom  the  coal -measures  to  the  Jura  inclusive. 

The  genus  Didymodus  may  be  described  as  follows  : 
Frontal  plane  well  defined  on  each  side  by  the  lemporal  foaste,  and  ter- 
I  Jbiuating  in  two  cornua  posteriorly.  Anterior  nares  on  the  superior  eur- 
L^AMof  tbe  muzzle.  Bupraorbital  (or  nasal)  bonca  well  seiHtratod  on  the 
^^^^■kn  line  and  constituting  the  only  membrane  ossiilcation.  Teeth  witb 
^^^HklftieiHl  denticles. 

^^^I^e  species  ]3f(ly7nodu«fom;)rMii)u  Newberry,  may  be  defined  aa  follows  : 
if        Bkall  with  massive  walla.     Form  elongate,  depressed,  the  orbit  not  ex> 
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■lianding  behmd  the  anterior  third  urthe  leoglh.    BaBicranmlnodbasltacic-*  ' 
:b  Id  one  Itne,  flalMned,  the  supraorbital  border  Hat,  ooncaro  on  lit*-* 
[p  ;  poslorbital  processes  obtuse,  Ihe  temporal  ridges  commenciag  wiU*  "" 
thin  posterior  border,  which  they  excavate.    The  ridges  thnn  turn,  e 
tend  parallel  piwleriorly,  lerminailog  in  ilie  horn-like  processes  alread.M-- —    ,i,\j 
described,  with  a  alight  divergence.     The  apices  murk  the  posterior  thir*"* *-** "^^ 
ot  the  length  of  tiie  Bkull.     The  occipital  condyle  is  wider  lliaii  deep,  an»«*  ^      ' 
its  superior  border  retreats  forwards  ho  as  to  cause  Ita  cup  lo  look  upward.^>-t>'^  * 
The  eioccipital  diameter  at  the  Toramen  magnum  is  less  than  Itiai  of  lb-  cC 
basicranjnl  axis,  the  osseous  element  of  which,  prohnbl]'  sphenoid.  Is  roe»~* 
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■  eurved  on  the  sides  to  their  middle.    The  sides  of  Ihc  latter  eipand  ■ 
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It  Uieir  lateral  aXte.    Immediaiely  above  llieir  contact  is  situ  «-»■•• 

»ted  the  supposed  condyle  for  the  hyomaudlbular  element.    The  basicrania: _ 

ftiis  is  conveit  opposite  the  poslorbital  processes,  from  the  baseaof  whlctt^**^^  , 

a  concavity  separates  it.     It  lias  a  slight  median  groove  at  this  poinL     I»I  , 

is  much  narrower  than  the  Inlerorbilul  width  above.     A  short  distance  iK**  g ^mVts 

front  of  the  poatorbllal  processes  it  begins  to   contract,   and   Sradually"*t**_^,^o, 

I   leachee  an  acuminate  apes.     Superior  to  this  apex,  commencing  posteriorv"  ^-^soi- 

f  to  ll.  Ihe  siwiCH  between  it  and  the  supraorbital  or  nasal  elements  Is  occu —  *',„»,*»1 

I  ided  by  a  massive  clement  (?  ethmoid)  which  forms  the  Boor  of  the  nasal  K  *~ 

\  median  fomanelle. 

The  surfoccs  are  smooth,  but  readily  weather  so  as  to  ho  granular.    The 
I  granules  arc  Biibround,  with  flallencd  surface. 

Mtasurementt  oftkull. 
Total  length  of  skull  to  end  of  frontal  bone  <No.  1).. 

"  "      "  rauwle  lo  orbit ;  axial 

"  "      "  skull  to  postorbital  process 

"      "      "    toapicea  of  frontal  cartilage... 

"  toT  plerolicapox  (axial).. 

Widih  of  skull  at  prefontttlfl 

supraorbital  borders . . 

"     "     "      ■'  1  pterotlc  apices. . 
"    '■  occipital  condyle.. 
Depth   '■         ■• 


Length  of  mandibular 
Depth    "  mandibular 


s  from  cotylus,  inclusive, 
coiylue 
'  middle. . 
Length  "  palaloplcrygold  bone  from  cotylua,  inclusive.    .145 
Depth    ■'  "  ■'    at  postorbital  articula- 


Depth  of  palatopterygoid  bone  at  orbit,. 

Length"  "  "    posterior  to  orlril OTO 

A  aecond  species  has  been  brought  to  light  by 
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F.  CumminB  in  the  Permian  beds  of  Texas.  Parts  of  the  jaws  with  two 
of  its  teeth  are  preserved.  The  lower  jaw  is  distinguished  from  that  of 
the  D.  eompreistu  by  its  small  transverse  as  compared  with  its  other  di- 
ameters. The  ramus  is  quite  compressed,  and  is  not  thicker  at  the  inferior 
edge  than  the  superior,  and  is  slightly  concave  on  the  Inner  side.  Its  ex- 
ternal face  is  nearly  vertical.  The  angle  is  rounded  forwards,  and  there 
is  no  angle  behind  the  cotylus,  which  is  raised  above  the  superior  line  of 
the  ramus.  The  cotylus  is  rather  large,  and  has  a  shallow  anterior  supe- 
rior, and  a  posterior  subpoeterior  facet.  There  is  no  indication  of  a  coro- 
noid  process.  The  inferior  edge  of  the  ramus  is  swollen  on  the  outer 
side,  below  the  anterior  border  of  the  condyle,  so  as  to  mark  with  the 
thickened  posterior  edge  of  the  ramus  a  fossa  in  the  position  of  the  mas- 
seteric. 

The  teeth  are  pecular  in  the  form  of  the  root  (Figs.  8-9).  This  part  has 
no  anterior  projection,  and  the  posterior  portion  is  a  flat,  thin- edged  plate, 
'Wider  than  long.  It  carries  a  button,  but  no  notch.  There  is  a  minute 
median  denticle.  The  form  of  the  root  is  thus  very  different  from  that  of 
the  tooth  of  the  D.  compressiu  (figs.  5,  7). 

Measurements.  M. 

Depth  of  ramus  at  cotylus  (vertical) 062 

•*  "        **  120  mm.  anterior  to  cotylus.     .048 

Transverse  diameter  at  the  same  point 009 

Long  diameter  (oblique)  of  cotylus OSt 

^,  ^  ,  *        ,   f  anteroposterior Oil 

Diameters  of  base  of  tooth  I  ^^^3^^^ 3^ 

^,                 ,                ^              ,      ,       (anteroposterior    .0048 
Diameters  of  crown  of  lateral  denticle  j  t^ngverse 006 

I  call  this  Bptcies  Didymodus  platyptemtis.  Should  the  name  Didymodus 
be  found  hereafter  to  apply  to  species  of  Pleuracanthus,  the  latter  generic 
name  must  be  used  for  this  species. 

III.    Historical. 

In  1887  Prof.  Agassiz  (Poiss.  foss.,  ill,  66),  described  a  spine  which 
he  believed  to  have  belonged  to  a  fish  like  the  sting-rays,  as  Pleuracanthus 
Unissimus.    The  only  example  was  obtained  from  the  Dudley  Coal  field. 

In  1845  Prof.  Agassiz  (Poiss.  foss.,  iii,  204),  made  known  certain 
teeth,  which  he  referred  to  sharks  of  the  family  of  Hybodonts.  Two  spe- 
cies were  distinguished,  D.  gibbossus  and  D.  minuttis.  Both  were  obtained 
from  the  English  Coal  measures. 

In  1848  Prof.  Beyrich  (Berichte  vernandl.  k.  Preuss.  Akad.  wiss.* 
1848),  proposed  the  generic  name  Xenacanthus  for  a  German  Carbonifer- 
ous form,  referred  to  Orthacanthus  by  Gold  fuss  (1847),  but  which  ap- 
proached nearer  to  Pleuracanthus. 

In  1849  Dr.  Jordan  (Jahrbuch  fiir  Min.  u.  Geol.,  p.  843),  described, 
under  the  name  Triodus  sessilis,  a  form  subsequently  ascertained  to  be 
identical  with  the  Xenacanthus. 


^ 


In  1857  Sir  Philip  de  UalpaB  Gray  Egerton  (Ann.  and  Hftg.  Nat.  His^^*" 

[,  4SR},   coDteaded    that  the   spiiies  of  Pleuracanthua  belonged  to  ilrr;^ 
tlah  as  the  DiploduB  teeth,  and  that  Xenacauthus  was  likewise  refe  ^^^ 

)1e  lo  the  same  type. 

In  1807   Prof,  Kner  (Bitub.  k.  Akad.  wiss.  Wien,  W,  540-584),  publiahf*!^ 
r.  IIIUBtraied  by  ten  platen.  In  which  he  proved  that  Diplodtis  anv  -^ 
XeDacantbas  were  geoerically  ideatlcal. 

In  1875  Meesra.  Bl.  Jolin  and  Worlhen  proposed  the  genue  Thriaacotlui.JK^ 
for  the  Diplodut  ineurvui  and  D.  duplUalw  of  Newberry  and  Worthen  anc»  « 
the  3.  nana*  9t.  J.  and  W.,  from  Illinois. 

In  1883.  Id  ihe  Proceedings  of  the  Philadelphia  Academy  (p.  108).  E 
proposed  the  name  DidymoduB  for  the  Dipiodut  eomprtitui  Newberry. 

In  Science  for  1884,  p.  374  (March  7th),  I  called  attention  to  the  close  re-  ^ 
semblance  of  the  tccih  of  this  genua  lo  those  of  the  recent  shark,  called  by^^ 
Garman  Clilamydoselachus,  and  expressed  my  belief  In  the  identity  of  th^^  ■■ 
two  genera. 

In  the  American  Naturalist  for  April,  1884,  p.  413,  I  gave  a  brief  nb —  * 
Btractof  the  characters  of  the  skull  of  Didymodus,  and  proposed  ti 
it  as  the  type  of  a  new  order  to  be  called  the  Ichthyotomi. 

In  Science,  1884,  p.  420  (April  11),  Prof  Oill  objects  lo  Uie  identiflcatiBn  « 
of  the  genera  Didymodus  oud  Clilamydoselachus :  on  the  ground  of  the  dif- 
ferent forms  of  the  teeth.  He  states  that  he  doubts  the  pertinence  of  the 
two  genera  lo  the  sumo  order.  He  points  out  that  the  oldest  name  for  Dip- 
lodus  Ag.  Is  Plcuraatnlhus  Ag.,  and  that  the  order  Ichthyotomi  had  been 
riready  defined  and  named  by  Liitken,  wi'h  the  name  Xenacanltaini. 

On  these  various  propositions  the  following  remarks  may  be  made. 

(1.)  There  is  no  generic  difference  to  be  detected,  in  my  opinion,  be- 
tween the  teeth  which  are  typical  of  Diplodus  Agass.  and  Tlirlnacodas  Bt 
J.  and  W.  and  the  recent  Cblamydoselachus.  Differences  there  are,  but 
apparently  not  of  generic  value.  The  identiScation  of  the  recent  and  tx- 
tinct  genera  rests,  as  far  as  this  point  goes,  on  the  sane  basis  as  that  of  Ihe 
recent  and  extinct  Ceralodus. 

(2.)  At  the  time  of  my  proposal  of  the  name  Didymodus,  I  was  not  coO' 
vinced  that  fishes  of  this  type  bore  the  spines  referred  to  the  genus  Pleurii- 
canihus  Ag.  None  of  the  autliors  cited  figure  any  specimens  which  pre- 
sent both  tricuspidate  teeth  and  a  nucha]  spine.  None  of  my  tea  speci- 
mens possess  a  spine.  However,  Kner  describes  two  specimens  as  cihibif- 
Ing  Iwih  tricuBpidate  teeth  and  a  spine,  and  Sir  P.  Egerion's  statemenu 
(I.  c),  ou  this  point  are  positive.  9o  we  Tnust  regard  Plenmcanthos  as  Uk 
name  of  this  genus,  with  Diplodus  as  a  synouym- 

(3.)  Diplodus  being  regarded  aa  a  aynoinymof  Pleuracanthus,  It  follows 
that  Cblnmydoseiachua  Oarm  is  dialinct,  on  nccountof  the  differtnt  »tTM- 
titrt  of  Che  doTial  fin.  yt\i\ch  ie   single  and  elongate  In  PleuracanLhua.  ac 

'ding  lo  QeinitE  and  Encr.  The  presence  of  the  nnchal  spine  in  Pleun* 
omhoa  toalip  proliibly  a  cbaraclcr  of  distinction,  althouith  we  do  noij'*^^ 
cunciinlcd  in  ChlnmydatirlHchus  or  not     ^^| 
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(4.)  The  identity  of  Didymodus  (type  Diplodtu  compresBvs  Newberry) 
And  Pleuracanthos,  may  now  be  questioned.  None  of  the  specimens  are 
ilgaredand  described  by  the  authors  above  cited,  as  displaying  an  occi- 
pital condyle,  or  posterior  frontal  cornua.  My  specimens  of  Didymodui 
eompretiiu  do  not  exhibit  teeth  on  the  roof  of  the  mouth,  as  Ener  describes. 
There  are  no  spines  with  the  crania,  although  separate  Pleuracanthus 
Bpines  are  not  rare  in  the  same  beds.  The  teeth  associated  with  the  skulls, 
moreover,  present  a  button  on  the  superior  side  of  the  root  (  Fig.  5).  Agassiz 
figures  teeth  of  this  kind  as  belonging  to  the  Diplodus  gibbosus.  St.  John 
and  Worthen  make  these  teeth  typical  of  Diplodus,  and  confer  the  name 
Thrinacodus  on  those  without  the  button,  a  character  which  I  do  not  think 
a  constant  one.  The  latter  name  is  then  probably  a  synonym  of  Pleuracan- 
thus. The  button -bearing  teeth  are  figured  and  described  by  Ener  as  occur- 
ring scattered,  and  in  a  somewhat  diflferent  horizon  from  that  of  the  Pleu- 
racanthus specimens.  In  Germany,  as  in  Texas,  the  button- bearing  teeth 
are  the  larger.  I  suspect  that  the  skull  I  have  described  represents  a  different 
genus  from  Pleuracanthus  proper.  This  genus  will  not  differ  firom  Chla- 
mydoselachus  Garm.,  in  the  lack  of  other  evidence  ;  the  teeth  presenting 
only  specific  difference. 

(9.)  Of  course,  a  study  of  the  anatomy  of  Chlamydoselachus,  which  I 
hope  Mr.  Garman  will  soon  give  us,  may  reveal  differences  between  that 
genus  and  Didymodui  ;  but  of  these  we  know  nothing  as  yet. 

(6.)  The  order  Xenacanthini  was  proposed  by  Geinitz  (Dyas)  for  Pleu- 
racanthus, on  account  of  the  supposed  suctorial  character  of  the  ventral 
flns.  This  character  is  supposed  by  Ener  to  be  sexual.  In  any  case  this 
division,  whatever  its  value,  must  be  subordinated  to  the  order  Ichthyo- 
tomi,  as  I  define  it. 


EXPLANATION  OP  PLATE. 

All  the  figures  two-thirds  natural  size,  except  ^g.  6,  which  is  one- half 
larger  than  nature. 

Fio.  1.  Skull  from  above,  right  frontal  bone  displaced,  and  its  anterior 
extremity  broken  off.  Posterior  apex  broken  from  right  frontal  cartilage 
bone,  a.  Frontal  or  supraorbital  bone,  that  of  the  right  side  displaced  ;  b, 
anterior  nostril ;  c,  post  frontal  facet  for  palatopterygoid  ;  d,  frontal  fissure. 

Fio.  2.  Posterior  part  of  skull  of  another  individual,  from  above  ;  a,  occi- 
pital bone  ;  b,  parietal ;  e,  a  cornua  of  frontal  bone. 

Fie.  3.  Anterior  view  of  fig.  2,  displaying  section  of  brain  cose  ;  a,  frontal 
or  parietal  cartilage  bone ;  6,  sphenoid  ;  <r,  brain  cavity  ;  d,  frontoparietal 
fontanelle ;  e,  hyomandibular  condyle  (?  pterotic  bone). 

Fio.  4.  Anterior  part  of  skull  from  below,  of  a  third  individual,  display- 
ing orbits  and  postorbital  processes. 

Fio.  5.  Tooth  of  Didymodus  eompressui  ^ewh.,  natural  size,  posterior 
Tiew. 
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Fio.  6.  Palatopterjgoid  and  mandibular  arches  of  a  fourth  hidlTidnil 
from  right  side,  with  Um,  hjomandibular. 

Fio.  7.  Superior  tooth  of  external  row,  without  apices  of  two  of  tht 
cnspe  ;  from  the  palatine  bone  of  the  specimen  represented  in  fig.  5 ;  om- 
half  larger  than  nature,  anterior  view. 

Fio.  8.  Tooth  of  Didymodus  plaiypiemuM  Cope,  nat.  size,  firom  abore 
posteriorly. 

Fio.  9.  Tooth  of  a  second  specimen  of  DidymodM  piat^fpUrmu  (hn 
below. 


Pfioiodynamui  Notes,  IX,    By  Pliny  Earle  Chase,  LL.D. 
(Read  btfore  the  American  Philosophical  Society,  April  18,  I884.) 

411.    JEihereal  OscilkUion. 

Some  readers  of  the  Photodynamic  Notes  have  found  a  difficulty  in  ap- 
plying the  laws  of  pendulum  oscillation  to  the  undulations  of  the  Inminifer- 
ous  SBther.  It  is  well  to  guard  against  the  conception  of  material  pendo- 
lums,  hung  in  or  across  the  solar  system,  but  it  is  also  well  to  remember 
that  the  modern  theories  of  molecular  motion  explain  the  rigidity  of  steel. 
and  of  all  other  solids,  by  the  rapidity  of  motion,  in  ultimate  discrete  par- 
ticles. If  this  view  is  correct,  all  changes  in  molecular  movement  are 
probably  transmitted  in  and  through  the  same  elastic  medium  as  the  un- 
dulations of  light,  and  all  oscillations  are  in  some  way  dependent  on  lethe- 
real  oscillations. 

412.     Illustrations  of  Nodal  Tendency. 

The  well-known  experiments  of  placing  bits  of  paper  on  vibrating 
strings,  sprinkling  sand  on  Chladni  plates,  depositing  fine  powders  in 
transparent  musical  tubes,  and  eliciting  musical  notes  from  glass  vessels 
which  are  partly  filled  with  water,  illustrate  the  tendency  of  all  vibrations 
to  drive  material  particles  towards  musical  nodes.  These  nodes  are  sub- 
ject to  the  same  laws  of  inertia  which  determine  centres  of  oscillation  in 
ordinary  pendulums.  The  nodal  tendency  is  greatest  where  the  relative 
elasticity  and  the  consequent  undulatory  velocity  are  greatest.  As  we 
know  of  no  other  medium  in  which  the  ratio  of  elasticity  to  density  is  so 
great  as  in  the  luminifcrous  oither,  we  c^n  reasonably  look  in  no  other 
direction  for  such  striking  evidences  of  rhythmic  influence  as  are  to  be 
found  in  cosmical  and  molecular  arrangements. 

413.     ethereal  Rotation, 

The  supposed  properties  of  the  luminifcrous  aether  are  so  similar,  in 
many  respect.s,  to  those  of  ordinary  gases,  that  we  may  suppose  it  to  act 
and  rea(*t  on  all  grosser  forms  and  aggregations  of  matter.  The  rotatioDfi 
and  revolutions  of  suns,  planets  and  satellites  are  not  only  in  harmooy 
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with  setheroal  undulations,  but  they  are  also,  as  we  may  reasonably  pre- 
sume, produced  by  them.  If  cosmical  rotation  is  dependent,  in  any  way, 
npon  sethereal  waves,  the  reaction  of  cosmical  inertia  should  produce  a 
tendency  to  sethereal  rotation. 

414.     Extent  of  Rotating  Influence. 

It  is  not  unreasonable  to  suppose  that  the  tendency  to  sethereal  rotation 
at  stellar  centres,  may  be  felt  at  a  distance  which  is  at  least  as  great  as  the 
modulus  of  light  That  distance  in  our  system  is  very  nearly  equivalent  to 
seventy-four  times  Neptune's  mean  radius  vector.  Although  the  rigidity  in 
a  rotating  sethereal  sphere  may  seem  to  be  of  a  very  different  character  fVom 
the  rigidity  of  metallic  rods  and  cosmical  globes,  it  must  evidently  be  ac- 
companied by  similar  tendencies  towards  gravitating  and  oscillatory 
cditres 

415.    Kinetic  Postulates. 

All  modem  researches  which  have  been  guided  by  the  theory  of  uni- 
versal kinetic  correlation  seem  to  Justify  the  following  postulates : 

1.  An  all -pervading,  elastic  eethereal  medium,  the  particles  of  which  are 
subject  to  gravitating  attraction. 

2.  Consequent  cyclic,  rhythmic  and  harmonic  tendencies  of  various 
kinds. 

8.  Probable  frequency  of  simple  forms  of  harmony,  which  are  governed 

by  centres  of  oscillation. 

4.  Mutual  and  equal  action  and  reaction  between  centripetal  gravitation 
and  centrifugal  radiation. 

5.  Radiating  as  well  as  projectile  velocities,  which  are  measured  by 
the  sum  of  cyclical  resistances. 

6.  Correlation  and  mutual  convertibility  of  light,  heat,  electricity,  gravi- 
tation,  etc. 

7.  Tendency  of  harmonic  approximations  to  become  numerically  exact, 
as  demonstrated  by  Laplace  in  discussing  the  motions  and  orbital  periods 
of  Jupiter's  satellites. 

416.    Importance  of  Reciprocals. 

In  some  text-books  on  arithmetic,  a  few  lines  are  given  to  the  explanation 
of  reciprocals,  and  the  statement  is  sometimes  added,  that  the  reciprocals 
of  an  arithmetical  progression  constitute  a  harmonic  progression.  Few, 
except  those  who  devote  themselves  to  a  thorough  scientific  study  of 
music,  ever  get  any  further  knowledge  of  a  subject  which  is  fiill  of  interest, 
and  which  is  likely  to  become  of  great  importance  in  the  future  annals 
of  scientific  research.  In  his  pamphlet  on  '*  Electrical  Units  of  Mftasure- 
ment,"  Sir  William  Thomson  enlarges  npon  the  want  of  a  unit  of  con- 
ductivity to  represent  "the  reciprocal  of  the  resistances."  He  says:  "It 
is  the  conductivity  that  you  want  to  measure,  1>ut  the  idr;a  is  too  puzzling ; 
and  yet,  for  some  cases,  the  conductivity  system  is  immensely  superior 
in  accuracy  and  convenience  to  that  by  adding  resistances  in  series. '* 
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417.    A  Uhwer$al  Want. 


Electricity  is  the  form  of  force  which  Is  now,  for  many  pracUcal 
commanding  general  attention  ;  but  its  need  of  a  more  satisfactory  and  ijt* 
tematic  study  of  reciprocal  and  harmonic  actiyitiei  is  no  greater  than  we 
can  find  in  many  other  fields  of  physical  research.  Ohm's  law  brings  ill 
electrical  phenomena  so  directly  within  the  realm  of  resistance  that  Mil* 
well  was  inclined  to  regard  electro-dynamics  as  more  fVindamental  this 
thermo- dynamics.  A  full  consideration  of  the  subject  would  require  a 
knowledge  of  mathematical  principles  which  are  somewhat  intricate. 
There  are  many  facts,  howev^er,  which  are  so  simple  and  intelligible  thit 
they  may  be  easily  learned,  and  a  knowledge  of  them  may  awaken  an  is- 
terest  which  will  facilitate  investigation  in  every  possible  Held. 

418.    Spheral  Mutie. 

We  have  all  heard  of  the  "  music  of  the  spheres  ;"  how  many  of  ui 
understand  the  literal  truth  of  the  statement : 

"There's  not  the  smallest  orb  which  thou  behold'st* 
But  In  bis  motion  like  an  angel  sings." 

The  music  of  the  spheres,  as  well  as  the  music  of  the  homan  voice,  or 
of  stringed  or  brazen  instruments,  is  due  to  elasticity,  which  makes  suc- 
cessive vibrations  follow  regular  laws,  so  as  to  produce  rhythmical  and 
pleasing  results.  The  beats  of  pendulums  are  governed  by  some  of  these 
harmonic  laws  and  may  be  represented  by  harmonic  formulas.  The  lami- 
niferous  scther,  which  is  supposed  to  pervade  all  planetary  and  insUfntel- 
lar  spaces,  and  which  Newton  suggested  as  the  possible  storehouse  of 
gravitation,  should,  on  account  of  its  enormous  elasticity,  fbrnish  endles» 
illustrations  of  faultless  rhythm. 

419.     Confirmation  of  the  Hypothesit. 

We  find,  in  accordance  with  the  foregoing  note,  that  the  resistance  of  the 
sun  to  the  interstellar  vibrations  of  light  produces  a  series  of  twenty- 
seven  musical  nodes,  within  the  region  in  which  solar  attraction  predomi- 
nates over  the  attraction  of  the  stars.     Nine  of  the  nodes  are  between 
Mercury  and  the  Suu  ;  nine  are  at  points  which  account  for  the  positioni 
of  the  eight  primary  planets  and  of  the  asteroidal  belt ;  and  nine  are  be- 
tween Neptune  and  the  nearest  of  the  fixed  stars.    The  middle  node  of 
the  middle  nine,  or  the  fourteentli  node  of  the  twenty -seven,  is  in  the  as- 
teroidal belt.     These  facts,  wliich  have  been  already  given  in  prerioM 
notes,  are  repeated  in  this  connection  as  indicative  of  the  probability  tluU 
the  u.'thcreal  rotation  extends  much  further  than  was  intimated  in  l^ote 
414,  and  as  giving  the  most  stupendous  evidence  which  has  ever  beenpub> 
lished  of  the  nodal  tendencies  to  which  reference  is  made  in  Note  411. 
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420.    Revelation, 

The  foundation  of  all  knowledge  is  revelation,  which  is  always  self-evi- 
dent and  infallible.  The  inspiration  of  the  Almighty  giveth  understand- 
ing. All  that  we  have  and  all  that  we  are  come  from  Him.  In  the  interpre- 
tations of  revelation,  we  are  left  in  some  measure  to  ourselves.  While  the 
self-evidence  is  given  to  us,  we  combine,  in  various  ways,  premises  which 
"we  accept  on  account  of  their  self-evidence  or  supposed  self-evidence  ;  in 
that  combination  we  are  liable  to  mistakes  and  fallacies  of  Judgment.  All 
truth  is  God's,  all  error  is  man's.  They  therefore  make  a  &tal  mistake  who 
w^ould  set  up  the  decisions  of  fallible  judgment  against  the  revelations 
which  are  offered  for  tiie  acceptance  of  their  own  faith,  or  those  which 
have  been  clearly  apprehended  through  the  faith  of  others,  in  truths  which 
have  been  made  self-evident  to  them. 

421.     Fallacy  of  Agnosticism. 

We  have  no  right  to  question  the  assertion  of  any  individual  that  he 
does  not  know  God.    Neither  has  any  one  a  right  to  say  that  God  is  un- 
knowable.   Receptivity,  power,  and  knowledge,  are  the  three  funda- 
mental axioms  of  all  science  and  of  all  truth.    So  far  as  either  of  them  is 
finite  it  is  dependent  upon  something  superior  to  itself.  The  agnostic,  who 
recognizes  a  Supreme  Power  and  who  fails  also  to  recognize  a  Supreme 
Receptivity  and  a  Supreme  Wisdom,  has  but  a  partial  view.    If  in  his 
teachings  he  implies,  in  any  way,  that  human  receptivity  or  human  wis- 
dom can  be  superior  to  any  other  receptivity  or  wisdom,  he  is  guilty 
of  arrogance  and   cannot    shield    himself  under   any   assumption    of 
humility.     The  only  power  of  which  we  have  any  practical  knowledge,  is 
that  of  will ;  and  will  itself  is  always  directed  by  purpose.    So  far  as  man, 
through  the  exercise  of  his  purpose,  his  will  and  his  intelligence,  controls 
the  powers  of  nature,  he  is  imitating  the  Supreme  control.    Although  it 
i0  true  that  we  cannot  ''find  out  the  Almighty  unto  perfection,"  and 
although  it  is  also  true  that  we  should  avoid  any  narrow  anthropomorph- 
iam,  there  is  no  doubt  that  the  purpose,  the  will,  and  the  wisdom  of  man 
differ  from  those  ot  the  Almighty,  not  in  kind,  but  only  in  degree,  and 
that  in  these  respects  man  has  been  created  in  the  image  of  his  Maker. 

422.     The  Oxygen  Unit. 

Marignac  {Ann,  de  Chim,  et  de  Phys,,  March,  1884),  in  his  late  reexami- 
nation  of  some  of  the  atomic  weights,  considers  that  Front's  law  is  only 
approximate,  and  that,  since  the  numbers  which  express  the  atomic  weights 
only  represent  ratios,  there  is  no  reason  for  taking  the  hydrogen  unit  in 
preference  to  16  or  100  ;  but  the  choice  of  16  is  justified  by  its  practical 
advantage.  It  allows  us  to  represent  the  atomic  weights  of  the  greatest 
number  of  elements,  and  especially  of  those  which  are  most  important,  by 
the  most  simple  possible  integers  and  with  the  least  difference  from  the 
rigorous  results  of  experiment.    The  fact  that  the  atomic  weights  exhibit 
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more  exact  ratios  to  the  oxygen  than  to  the  hydrogen  unit,  appean  to  km 
been  first  pointed  out  in  No.  138  of  the  foregoing  notes. 

428.     Univenal  BoUUion, 

The  hypothesis  that  every  material  particle  is  endowed  with  ratatioii,tf 
which  it  represents  a  definite  amount  of  living  force,  has  often  beet 
broached.  Its  probability  is  strengthened  by  the  magnetic  theoriei*  of 
Arago,  Ampere,  Barlow,  Lecount,  Ohallis,  Babbage,  Herschel,  Chrirtli^ 
Maxwell,  Imray,  Forbes  and  others  ;  by  my  own  investigations  conflnsi- 
tory  of  the  hypothesis  that  **  there  can  be  no  weight  without  some  degvn 
of  momentum  ;"f  by  the  connection  of  magnetiyn  with  rotatloD  is  i 
magnetic  field  through  Laplace's  principle  of  periodicity  (note  888) ;  ssd  tf 
the  evidences  which  are  furnished,  by  notes  418  and  419,  of  intenleQir 
sethereal  rotation,  producing  nodes  which  are  determined  by  i^lhr 
moduli  of  light.  According  to  this  hypothesis  no  material  particle  can  bt 
wholly  divested  of  energy,  and  no  particle  can  ever  acquire  eoeisf 
enough  to  free  it  from  the  equilibrating  tendencies  which  spring  from  the 
law  of  equal  action  and  reaction. 

424.    Nascent  Nebular  Rotation. 

m 

The  beginning  of  the  transfer  of  rotation  fh>m  SBthereal  particles  to  cot- 
mical  masses,  is  illustrated  by  the  equivalence  of  ratios  between  maawi 
and  rupturing  distances,  in  the  two  ruling  globes  of  the  solar  system. 
Taking  Bessel's  estimate  of  the  mass-ratio  of  Sun  to  Jupiter  (1047.879), 
the  vector-radii  of  the  two  bodies,  when  in  static  equilibrium  with  regiid 
to  their  common  centre  of  gravity,  should  be  in  the  same  ratio.  The  pro- 
jectile energy,  which  changed  the  static  into  an  oscillatory  dynamic  equi- 
librium, has  produced  a  secular  eccentricity,  according  to  Stock  well,  of 
.0008274,  the  secular  perihelion  being,  therefore,  .9391726  of  Jupiter's  mean 
radius  vector.  Dividing  the  static  ratio  of  vector  radii,  1047.879,  by 
.9391726,  we  get  1115.7469X  Sun's  semi-diameter  for  Jupiter's  mean  radius 
vector.  Dividing  this  value  by  5.202798,  we  get  214.4518  for  Earth's  mean 
radius  vector,  which  represents  a  mean  solar  apparent  semi-diameter  of 
90y'.S254.     The  British  Nautical  Almanac  estimate  is  901".83. 

425.     Nascent  Resistance, 

Laplace's  principle  of  periodicity,  and  incipient  "subsidence, "  according 
to  Ilcrschers  modification  of  the  nebular  hypothesis,  are  both  exemplified 
in  the  equsition  : 

in  which  e  —  Jupiter's  secular  eccentricity  ;  g^,  g^  =  gravitating  accelen- 
tiou  at  the  equatorial  surface  of  Sun  and  Jupiter,  respectively  ;  tg  =  time 

•  Clttd  in  Proc.  Ainer.  Phil.  Soc,  Ix,  a56-S,  367-9,  491 ;  Proc.  Roy.  Soc.,  zx.ll,$SS4, 
etc. 
tProc.  Aincr.  Phil.  Soc,  Ix,  .3.57,  402. 
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of  Jupiter's  half  rotation  =  17868.25  sec.  ;  Vq  =  Sun's  semi-diameter. 

Hence  /^^  =  2  r  X  214.4518*  r^  -i-  81558149  =  .0008252614  r^. 

g^  =  .0000003009518  r^ 
g^  =  .00000008727  r^  =  .09538064  g^ 
r5  =  .  10005233  ro 

426.    2ia$eent  Centre  of  Condensation, 

The  incipient  subsidence  of  Jupiter,  as  indicated  by  the  factor  (1  —  e) 
g^,  codperates  with  solar  attraction  in  the  formation  of  a  belt  of  maximum 
csondensation.  Accordingly,  the  second  planetary  mass,  in  regard  to  the 
aimplicity  of  harmonic  relations,  is  Earth,  which  occupies  the  centre  of 
the  dense  belt.  Its  distance  fVom  the  Sun  and  its  mass  may  be  found  by 
means  of  the  equation 


l/  (1  —  «)  ffi  n  =  (Pi  -5-  P»)  i/  fft  ^s 
The  mean  radius  vector  is  designated  by  p,  Jupiter  and  Earth  being  in- 
dicated by  subscript  5  and  ,  respectively.    We  have,  tliercfore, 

^j,  =  .00607723  miles 
rj  =  8962.8  miles 

i/^,^  =  4.90748  miles 
^,-^/>,=  5.202798 


y  (1  —  e)  g^  r^  ^  .09464615  y^g^  r^  =  .0000591786  r^ 

Tq  =  481445.64  miles 
/;,  =  214.4513  ro  =  92624100  miles. 

i/fl^  =  269.766  miles 
wio  -«-  «ii,  =  82(»997 
fj  =  10.893  r, 

427.    Naicent  Nodal  Harmcniee, 

The  formation  of  a  belt  of  maximum  condensation,  by  the  action  and  re- 
action of  subsidence  and  rotation  between  the  two  principal  masses  of  the 
system,  establishes  the  conditions  which  are  requisite  for  nodal  harmonics  of 
Tarious  kinds.  One  of  the  simplest  harmonic  series  is  \,  },  f,  etc.  The  cen- 
tre of  linear  oscillation  adds  its  influence  to  the  natural  rhythmic  tenden- 
cies of  the  second  of  these  nodes.  Both  the  moment  of  rotary  inertia  of  a 
thin  spherical  shell  and  the  nodes  of  aggregating  collision  in  condensing 
nebulae*  also  introduce  the  factor  |.  and  the  momentof  a  rotating  sthereal 
or  other  homogeneous  sphere  introduces  the  fiiu^tor  t.  Moments  of  inertis 
Tary  as  distances  of  projection  against  uniform  resistance  ;  we  may,  ac- 
cordingly, look  for  the  frequent  recurrence  of  the  factors  }  and  },  in  the 
harmonic  rapturing  nodes  of  condensing  and  rotating  nebuls,  especially 
in  the  neighborhood  of  the  most  important  centres  of  condensation. 

•Proe.  Am.  FhlL  Soc.,  zvll,  W. 
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428.     ThA  SuU'BaHh  Balance, 

The  situation  of  Earth's  orbit,  between  tbe  orbit  of  Japltar  and  iht 
Sun»  introduces  tendencies  to  condensation  and  rotation  of  the  character 
referred  to  in  the  foregoing  note.  The  action  and  reaction  of  stheml 
waves,  between  the  principal  centres  of  attraction  and  of  condenaatioB, 
have  produced  an  amount  of  gravitation,  at  the  earth's  equatorial  snr&oe^ 
which  is  sufficient  to  give  a  circular  orbital  velocity  of  v^gr  =  490741 
miles  per  second.  The  linear  oscillation  of  the  Earth  around  the  Sun,  li 
well  as  the  centre  of  rotary  inertia  for  a  superficial  film  of  condensation  or  of 
luminous  undulation  in  the  orbit  of  Mars,  multiplies  this  energy  by  };  the 
rotary  sethereal  oscillation  of  a  sphere  which  has  its  limit  in  the  asteroidil 
belt  also  multiplies  the  energy  by  f .  Accordingly,  if  the  Earth's  orbit 
was  always  circular,  its  velocity  of  revolution,  as  thus  determined,  woald 
be  f  X  i  X  4.90748  =  18.40286  miles  per  second.  There  are  81558149 
seconds  in  a  year,  therefore  the  Sun's  distance  should  be,  if  Earth's  orbit 
were  always  circular,  18.40286  x  81558149  -^  2  r  =  92480600  miles.  This 
is  probably  correct  within  less  than  ^  of  one  per  cent.     (See  Note  434.) 

429.     Accuracy  of  Harmonic  Method. 

The  above  method  of  estimating  the  Sun's  distance  is  the  shortest  whidi 
has  ever  been  published.  I  believe  that  it  is  also  the  most  accurate  if 
proper  allowance  is  made  for  orbital  eccentricity,  for  the  following  rea- 
sons : 

1.  If  the  hypothesis  of  an  all  pervading  luminiferous  sther  is  true,  all 
its  cyclical  movements  must  be  rhythmic,  or  harmonic,  the  various  forms 
of  rhythm  being  governed  by  various  centres  of  oscillation. 

2.  The  simplest  Icinds  of  oscillatory  motion,  in  cosmical  bodies,  are 
linear  and  spherical. 

3.  Laplace  showed,  in  discussing  the  motions  of  Jupiter's  satellites,  that 
whenever  there  are  tendencies  to  simple  numerical  relations,  in  planetary 
arrangements,  all  the  forces  of  the  system  combine  to  make  those  tenden- 
cies exact. 

4.  The  Sun  is  the  principal  centre  of  attraction,  and  the  Earth  is  the 
principal  centre  of  condensation  in  the  solar  system. 

430.  Rhythmic  Weight  of  the  Sun. 

The  Sun  can  be  weighed  by  its  musical  rhythm  with  a  corresponding 
facility.  Orbital  velocities  vary  inversely  as  the  square  root  of  the  dis- 
tance from  the  centre  of  gravity.  Any  two  attracting  bodies  bear  the 
same  ratio  to  each  other  as  the  distances  at  which  they  would  commoni- 
cate  equal  orbital  velocities,  to  particles  which  revolve  about  the  centre  of 
gnivity  of  the  attracting  bodies.     Hence  we  have  : 

Knrth's  llndius  Vector.  Karth's  Radius. 

92480800  X  (i  X  J)'  :  3962.8  :  :  828002  : 1. 
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In  other  words  the  Sua  would  weigh  828002  times  as  much  as  the  Earth, 
if  Earth's  orbit  were  always  circular.*  The  remarkable  accordances 
among  the  various  harmonic  estimates  which  are  deduced  from  the  corre- 
lations of  mechanical,  electrical,  chemical,  luminous  and  other  forces,  in- 
dicate an  amount  of  probable  error  which  is  much  smaller  than  those  of  ordi- 
nary astronomical  estimates. 

481.  Lunar  Afass,    First  Estimate, 

Ferrel  {Methods  and  Results,  p.  20)  gives  7989  metres  as  the  height  of 
the  homogeneous  atmosphere.  The  equilibrium  of  atmospheric  elasticity, 
between  the  mutual  interactions  of  Earth  and  Moon  (Notes  8,  816),  gives 
the  following  proportion : 

(20000000  -*-  tt)  :  7989  :  :  r,  :  .0012549r,  :  :  (r»  X  80.74)  :  1 

482.     TMnar  Mass.     Second  Estimate, 

The  estimates  of  the  height  of  a  homogeneous  atmosphere  differ  for 
different  latitudes  and  for  slight  variations  in  the  elements  of  the  calcula- 
tion. It  may,  therefore,  be  more  satisfactory  to  deduce  the  Moon's  mass 
from  the  simple  principles  of  oscillation. 

From  Notes  8,  162,  246,  we  find : 

/  t  \«       32.08776 
l=:g^-j   =  -5280"  ^  (43082.04)'  -^  r«  =  1142874  miles 

for  the  length  of  Earth's  theoretical  pendulum.  From  this  equation  wo 
deduce  the  ratio  of  Earth's  mass  (m,)  to  Moon's  mass  (^),  by  the  propor- 
tion : 

^,  :  2  :  :  tn,  :  ;£. 

92524100  :  1142874  ::  80.957  :  1 

433.     EartJCs  Secular  Eccentricity. 

The  harmonic  relations  of  the  Earth  and  Moon  are  still  farther  shown 
by  the  evidences  of  original  terrestrial  projection  before  the  Moon  sepa- 
rated from  the  Earth.  If  we  designate  Earth's  secular  perihelion  radius 
vector  by  p'^,  we  have  the  proportion,  g^  r,  (//i,  -f  ^)  :  (^, «,)' w,  ::/>,:  />/,. 

In  other  words,  the  orbital  vis  viva  of  original  solar  projection,  for  the 
combined  masses  of  Earth  and  Moon,  is  represented  by  the  mean  radius 
vector,  while  the  limiting  oscillatory  vis  viva  of  the  Earth  alone  is  repre- 
sented by  the  radius  vector  of  secular  perihelion.  Substituting  in  the  above 
proportion  the  harmonic  values  which  we  have  already  found,  we  have 

269.766*  X  81.957  :  261.8194'  X  80.957  :  :  1  :  .930482 

this  gives,  for  Earth's  secular  eccentricity,  .069538. 

Stockwell's  estimate  of  this  eccentricity  for  the  value  of  Earth's  masi 
which  we  have  deduced  from  its  harmonic  oscillation  is  .06901.    The  dif- 

•Bee  Note  4S4. 


fereace  beiwecn  his  perihelion  radius  vector  and  tbc  correspoadlug  hn.r 
dins  is  leaa  ihan  ^f  of  one  per  cent. 

434.     Corrtclion  for  SecaUir  Ecetnlrkity. 

'  In  Koie  436,  Sun's  distance  was  estimated  upon  llie  bypothesia  itia. 
Enrtli'a  orbit  was  circular.  The  mean  distttnco,  however,  may  be  ixin 
iidered  as  having  heeii  established  at  the  time  of  ori^nnl  rupturing  pro- 
Jection.  or,  in  other  words,  at  secular  perihelion.     The  circumference  of 

ellipse  la  a  ;r  «  ^1  -  y.  e*  -  ^j.  o'  -  ^^i^,  e",  etc.^ 

^tilislltuting  the  theoretical  value  e  =  .00004,  this  becomes  3  ?;  a  x 
.99B79.  The  corresponding  value  of  Earth's  mean  radius  veutor  is 
924»0800  -{-  .99879  =  93542790.  which  differs  by  less  than  ^  of  one  per 
cent,  from  the  value  wliich  was  deduced  In  Note  42(1.  from  the  incipient 
subsidence  of  Jupiter.    The  corresponding  value  of  m„  -f-  m^  Is  339196. 


435.  Tain.  Hantlt. 
Action  and  reaction,  in  a  system  which  is  fvindumentally  dependent 
upon  two  largely  prepon derating  bodies,  may  nuttirally  lead  to  a  grouping 
in  pairs.  Laplace's  modlficatton  of  the  nebular  hypothesis,  which  supposes 
tliat  Ihe  first  ruptures  are  in  the  form  of  rings  or  bells,  and  Herschel's  hy- 
pothesis of  subsidence  until  the  acquired  velocity  becomes  rupturing,  also 
favor  the  simultaneous  fonualion  of  companion  perihelion  and  aphelion 
planets.  Accordingly,  we  find  two  supra-Bsteroidftl  groups,  Neptune- 
Uranua.  ,Iupiter-SBturn.  and  two  in  fro -asteroid  al,  Mars-Mercury,  Eanh- 
Venus,  The  grouping  in  the  belt  of  greatest  condensation  indicate  « 
double  tendency;  Earth. Venus  representing  influences  which  appear  to 
have  orignated  in  the  Sun,  while  Mars-Mercury  seem  to  be  more  Sjieciially 
referable  to  nctlvltiea  at  the  centre  of  condensalioD,  than  to  those  at  the 
cenire  of  nuclealinn. 

43fi.     Jfiia  HeUitioii  nf  Japittr  and  Saturn. 
The  discovery,  by  Prof.  Stephen  Alexander,  that  the  masses  of  Jupliur 
and  Saturn  are  nearly  in  the  inverse  ratio  of  the  squares  of  tlioir  mean 
vector-radii,  was  the  first  step  towards  a  demonstration  of  Ihe  fundamenia] 
principles  of  harmimic  astronomy..    This  ratio  represents  the 
(ethereal  or  nebular  rotary  inertia  for  Ihe  two  planets,  respectively.    Tlie 
closeness  of  the  approximation  is  shown  by  Ihe  proportion 
5,202708'  :  9.53853'  :  :  104.879  :  5583.3. 
nail's  estimate  of  Sun   -;-  by  Saturn  is  3483  ;  Bessel's  3501,0 ;  Lerer- 
rier'e  3S13.    The  greatest  difference  between  either  of  these  estimalea  nnd 
Alexander's  approximation  is  only  about  IJ  per  cent,  the  leas^iliflgQia; 
^taless  than  ♦  of  one  percent.     I  know  of  no  other  mat 
^■Uch  rest  upon  purely  rhythmical  laws,  except  my  own 
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437.    MoiS'Bslatum  of  Earth  and  Ventu. 

The  simplicity  of  the  harmonic  mass-relationB  between  Sun  and  Earth, 
as  well  as  between  Jupiter  and  Saturn,  increases  the  likelihood  of  similar 
relations,  which  are  equally  simple,  between  Earth  and  Venus  ;  but  the 
"Wide  range  of  discrepancy  among  the  estimates  of  different  astronomers 
makes  it  somewhat  difficult  to  ascertain  what  rhythmic  influence  has 
prevailed.  Stockwell's  estimate  of  Yenus's  mass  is  about  .945  of  Earth's 
mass ;  Hill's  is  only  .831 ;  Leverrier's  mean  of  two  estimates,  .872.  The 
Tiklue  which  would  give  Earth  and  Venus  equal  orbital  momenta  is  .85049. 
We  may,  therefore,  claim  a  great  probability  for  the  proportion,  mQ  :  tn^ 
:  :  (829196  ■+■  .85049  =  387066)  :  1. 

488.    Maii'Belation  of  Neptune  and  Uranus. 

In  the  exterior  twin  planet  belt,  we  find  a  harmonic  mass  relation  which 
is  no  less  striking  than  those  that  have  already  been  given.  It  is  es- 
X>ecially  interesting,  as  pointing  to  an  early  stage  of  nebular  condensation, 
as  well  as  to  a  blending  of  external  and  internal  influences  which  accounts 
for  retrograde  satellite  rotation  and  revolution.  The  gravitating  accelera- 
tions, which  are  due  to  the  actions  and  reactions  between  two  cosmical 
masses,  are  proportioned  to  the  respective  masses.  The  vis  viva  of  gravi- 
tating subsidence  ("o^i  is*  therefore,  proportioned  to  the  cube  of  the 
masses.    We  find,  accordingly,  that 

In  this  proportion  p^'  represents  the  locus  of  incipient  subsidence,  or 
secular  aphelion  of  Neptune,  while  ^  represents  the  mean  radius  vector 
of  Uranus.  The  values  which  satisfy  this  proportion  are  very  exact,  as 
"wili  be  seen  by  the  following  comparison  : 

Harmoaio.  Newoomb. 

Sun  -I-  Neptune  19372.86  19380  =b  70 

Sun  +  Uranus    22603.33  22600  d=  100 

439.    Masi'Bdation  of  Mars  and  Mercury, 

The  Earth  appears  to  have  exercised  an  influence  upon  the  two  ex- 
terior planets  of  the  belt  of  greatest  condensation,  analogous  to  that  which 
the  Sun  has  exercised  upon  Neptune  and  Uranus.    We  find,  accordingly, 

m^  :  i»i'  '-'Pi'  pv 
In  this  proportion,  if  we  let  p^  and  p^  represent  the  mean  distances  of 
Mars  and  Mercury,  respectively,  the  mass  of  Mars  would  be  1.5789  times 
that  of  Mercury.  Adoptins;  Hall's  estimate  of  Sun  -f-  Mars  =  3093500, 
we  find  Sun  -^  Mercury  =  4884360.  Encke's  estimate  is  4865751.  These 
estimates  a#  baaed  upon  the  hypotliesis  that  Sun  -f-  Earth  =  354936.  If 
we  substitute  the  harmonic  value,  329196,  we  get  Sun  -h  Mars  =  2869151 ; 
Sun  -4-  Mercury  =  4530150.     - 
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440.     Linhige  of  Earth  and  Nrpttine. 

It  wns  thown  in  Note  438  ibat  Eanlt's  mass  mny  be  harmonlcftll;  A^^ 

duced  from  Sun'a  moss  Ibroiigb  ha  limiting  value  of  circular  urbitkl  t^^ 

lociiy.    Neptune's  m&es  may  be  deduced  from  Earth's  through  iho  crtr — - 

lespondlnglimilof  orbital  lime.  WehaTe,  accordiagly,  r;,  :  tn,  :  :  /„  :  (^  :   - 

In  this  proportion  la  =  Si  \-  ■ ;  (p  =  a  sidereal  day. 

441.  Burth'i  Oblatfnas. 
The  importance  of  Earth's  poeition,  at  the  centre  of  the  belt  of  grentesi 
condeDBntion,  is  further  Bhowo  by  the  fact  that  its  cenlrifn^l  force  of 
daily  relation,  by  wbicb  It  ia  harmonically  connected  witli  Neptune,  has 
a1eo  determined  its  oblateneaa.  For  we  find  lliat  (ti,  -t-  U)'  ^  3S8.4. 
Listing'*  eslimalc  (See  Note  349}  is  SS3.S. 

442.  Linkage  of  Barth  utuJ  Uranut. 
Another  interesting  connection  between  the  dense  bell  and  the  outer 
twin-planet  bell,  is  shown  by  the  proportion,  363.3565  ;  338.8183  -  ■  pt'  - 
I,,.  In  this  proportion,  338.2183  is  lUe  distance,  measured  in  Bnrth's  semi- 
diameterB.  at  which  a  saielliie  particle  would  revolve  in  a  solar  year ; 
f,,'  is  llie  secular  itphclton  distance  of  Uranus,  while  p,  is  Its  mean  distance. 
This  relation  is  also  iatcrcsttng  because  the  aphelion  of  the  33.3S  year  me- 
teoric belt  is  In  the  orbit  of  Uranus,  and  because  a  ray  of  light  would  tra- 
Terse  Ibe  same  meteoric  orbit  in  the  time  of  one  solar  lolation.  The  pro- 
portion gives,  for  the  secular  aphelion  of  Cranus,  1.079II4.  Stockwell's 
estimate  i8l.0TT9T. 


443.     Another  Linkage  of  Earth  and  Jupitrr. 
In  notes  425  and  430,  Ibe  gravitating  accelerations  ol  Earth  and  JupttCT  -' 
shown  to  be  harutunically  related  to  each  other,  as  well  as  to  the  ■ 
vravitating  acceleration  of  the  Sun.    The  moon  furnishes  another  har- 
iionic  link,  which  Is  shown  by  the  equation 

a0.3T78  X  6.202708  X  1047.879  =  828629. 
In  this  equation  60.8778  is  von  LIUrow's  estimate  of  Moim's  mean  dis. 
ance  in  equatorial  seraidiametera  of  the  Earth;  .5.203709  Is  Jupiter's 
nean  distance,  in  Earth's  mean  veeior  radii ;  1047.878  Is  the  quotient  of 
inn's  mass  by  Jupiter's  mass;  338620  is,  within  less  than  \  of  one  per 
cent,  the  harmonic  quotient  of  Suq'b  mass  hj  Earth's  maas. 

444.     The  MeUorie  Theory  of  World  mOdtiig. 

Proctor  iNorih  American  Reviere,  May,  1884)  criiiciBes  the  theory  of 

Olbers,  which  has  been  lately  advocated  by  Herbert  Spencer,  and  consiil- 

■rs  that  the  asleroidal  belt  has  been  formed  by  meteoric  InlluQitce,  in  con- 

jitction  with  the  attraction  of  Jupiter,  rather  than  by  the  explosion  ot  anj. 

Bbniiivc  planet.    In  many  of  ilie  foregoin^noiea  there  has  been  vviileni 


fiOl 

«>r  influences  which  ma;  he  regnrdcd  aa  meteoric.    Indeed,  Hcrschel's 

^iilwide nee- theory  recogoizca  the  continual  acilvity  of  sach  influences, 

■^jtorideA  we  coasider  every  particle  whicli  is  fulliog  townrda  tlic  sun  m 

seteoric     If  we  still  further  regard  the  luminlferous  icther  as  materiikt, 

we  amy  oonsidat  ourselves  &a  living  En  a  condensing  and  rot&ting  Debula. 

445.     Linkage  of  Sun,  Earlft,  JupiUr  and  Saturn. 

The  InDueace  of  simple  primitive  sabsidence,  which  was  so  strlkinglj 
:eaipllfied  En  the  masg-ratios  of  Ncpttine  and  Uranus  (Note  433).  is  no 
u  evident  in  the  four  important  cosmical  bodies  whicli  represent,  re- 
stively, the  chief  centre  of  nucleation  (Sun),  the  chief  centre  of  con- 
[^  ^^Dsation  (Earth),  the  primitive  nebular  centre  (Jupiter),  and  the  centre 
E^  *~  tnertiA  of  the  primitive  planetary  system  (Saiuru).  This  Influence  is 
^  'Ki^^wn  by  the  equation 

Sun  X  Karth  x  Saturn  ^Jupiter'. 
XSubstitnllDg  in  this  equation  the  harmonic  ratloof  Sun  lo  Earth  (330196) 
»-«■-»  -d  Besael's  esllmate  of  Sun  -t-  Saturn  (3501,0).  we  gel  for  Sun  -;-  Jiipi- 
t«=t«~l(M8.S. 

446.     Saturn't  Secular  Eecentrieity. 

-■'he  mutual  actions  and  reactions,  among  tlie  four  cosmical  masBes 
^*''  ■»ich  were  Introduced  Into  the  foregoing  note,  are  still  further  shown  by 
-*»  «2=  conneetioD  of  Ilia  orbital  periods  of  Earth  and  Jupitor  with  l.ho  aecular 
*  «^'  ^uJenlrlciiy  of  Saliirn. 

'  -M-'lils  connection  is  shown  by  the  proportion 

4333.5848  :  805.2365  :  :  1  :  .0843045. 
**«~»^kweirB  estimate  of  Saturn's  secular  eccentricity  is  .0843269. 

l!*hli  dinera  by  less  than  ^,  of  one  per  cent  from  the  harmonic  estimate. 

447.     Priniliee  Phyllolaetie  ReMion*. 

'-•"he  centre  ol  a  nebula  wbicU  Is  bounded  at  opposite  extremities  of  Its 

•^**ieler  by  the  secular  apUelia,  or  loci  of  incipient  subsidence,  of  Nep- 

*^*  »»«2and  Uranus,  according  to  Stocltwell'B  estimate.  Is  4.8959.    This  differs 

*-3''      1  «ss  than  J  of  one  per  cent  from  Jupiter's  aecular  periliellon,  or  locus 

*^      ancipient  nebular  rupture.     The  mass  of  Neptune  is  approximately  V 

^^_^     ^^Siirth's  harmonic  mass.    Uranus  is  almost  precisely  /,  oi  the  Uranus- 

t>tune  belt    Saturn  is  almost  procUely  ^f  of  the  Jupitcr-Snlurn  belt. 

lumbers  {,  3  X  /(,  ^i  and  |',  are  all  phyllotaclic.    The  values  which 

saliify  these  mnas  relations  are 


Sun  -i-  Neptune 
8un  ^  Uranus 
Sun  ■+■  Saturn 
Sun  -!- Jupiter. 


19352.76 
22578  23 

a4im.7i 

1047.31 
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440.    Linkage  of  Earth  and  Nejp^une. 

It  was  shown  in  Note  428  that  Earth's  mass  may  be  hAniiOBleally  de- 
duced from  Sun's  mass  through  its  limiting  valne  of  drcolmr  orbital  ve- 
locity. Neptune's  mass  may  be  deduced  fh>m  Earth's  tbroagh  the  cor- 
responding limit  of  orbital  time.  We  have,  accordingly,  «n,  :  in,  :  :  l«  :^  : : 

16.98  : 1.    In  this  proportion  ^d  =  d^r  \—  ;  <^  =  a  aideieal  day. 

441.     Earth*$  ObHateneu. 

The  importance  of  Earth's  position,  at  the  centre  of  the  belt  of  gnitait 
condensation,  is  further  shown  by  the  fact  that  its  oentrifVigal  force  of 
dally  rotation,  by  which  it  is  harmonically  connected  with  Neptone,  his 
also  determined  its  oblateness.  For  we  find  that  (/a  -+-<«)'  =  288.4. 
Listing's  estimate  (See  Note  249)  is  288.5. 

442.    Linkage  of  Barth  and  Vranui. 

Another  interesting  connection  between  the  dense  belt  and  the  ooter 
twin-planet  belt,  is  shown  by  the  proportion,  885.2566  :  838.9183  :  :  ^' : 
p^.  In  this  proportion,  888.2183  is  the  distance,  measured  in  Earth's  semi- 
diameters,  at  which  a  satellite  particle  would  revolve  in  a  solar  year; 
p^'  is  the  secular  aphelion  distance  of  Uranus,  while  ^  is  its  mean  disUnoe. 
This  relation  is  also  interesting  because  the  aphelion  of  the  88.25  year  me- 
teoric belt  is  in  the  orbit  of  Uranus,  and  because  a  ray  of  light  would  tia- 
Terse  the  same  meteoric  orbit  in  the  time  of  one  solar  rotation.  The  pro- 
portion gives,  for  the  secular  aphelion  of  Uranus,  1.07994.  Stockwell's 
estimate  is  1.07797. 

443.    Another  Linkage  of  Earth  and  Jupiter, 

In  notes  425  and  426,  the  gravitating  accelerations  of  Earth  and  Jupiter 
were  shown  to  be  harmonically  related  to  each  other,  as  well  as  to  tb« 
<;ravitating  acceleration  of  the  Sun.    The  moon  furnishes  another  bar- 
nonic  link,  which  is  shown  by  the  equation 

60.2778  X  5.202798  X  1047.879  =  828629. 

In  this  equation  60.2778  is  von  Littrow's  estimate  of  Moon's  mean  di»- 

ancc  in  equatorial  scmidiamcters  of  the  Earth ;   5.202798  is  Jupiter's 

ncan  distance,  in  Earth's  mean  vector  radii ;  1047.879  is  the  quotient  of 

^un's  mass  by  Jupiter's  mass  ;  328629  is,  within  less  than  |  of  one  per 

cent,  the  harmonic  quotient  of  Sun's  mass  by  Earth's  mass. 

444.     The  Meteoric  Tlieory  of  World  Building. 

Proctor  (North  American  Review,  May,  1884)  criticises  the  theory  of 

Olbers,  which  has  ])een  lately  advocated  by  Herbert  Spencer,  and  consid- 

•rs  that  the  asteroidal  belt  has  been  formed  by  meteoric  influence,  in  con- 

nuction  witli  the  attraction  of  Jupiter,  rather  than  by  the  explosion  of  any 

piimilivc  planet.    In  many  of  the  foregoing  notes  there  has  been  evidence 
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of  influences  which  may  be  regarded  as  meteoric.  Indeed,  Herschers 
subsidence-iheory  recognizes  the  continual  activity  of  such  influences, 
provided  we  consider  every  particle  which  is  falling  towards  the  sun  as 
meteoric.  If  we  still  fhrther  regard  the  luminiferous  aether  as  material, 
we  may  consider  ourselves  as  living  in  a  condensing  and  rotating  nebula. 

445.    Linkage  of  Bun,  Earth,  JupiUr  and  Saturn* 

The  influence  of  simple  primitive  subsidence,  which  was  so  strikingly 
exemplified  in  the  mass-ratios  of  Neptune  and  Uranus  (Note  488),  is  no 
less  evident  in  the  four  important  cosmical  bodies  which  represent,  re- 
spectively, the  chief  centre  of  nucleation  (Sun),  the  chief  centre  of  con- 
densation (Earth),  the  primitive  nebular  centre  (Jupiter),  and  the  centre 
of  inertia  of  the  primitive  planetary  system  (Saturn).  This  influence  is 
shown  by  the  equation 

Sun  X  Earth  X  Saturn  =  Jupiter*. 

Substituting  in  this  equation  the  harmonic  ratio  of  Sun  to  Earth  (329196) 
and  Bessel's  estimate  of  Sun  -s-  Saturn  (8501.6),  we  get  for  Sun  -f-  Jupi- 
ter 1048.5. 

446.     Saturn's  Secular  Eccentricity, 

The  mutual  actions  and  reactions,  among  the  four  cosmical  masses 
which  were  introduced  into  the  foregoing  note,  are  still  further  shown  by 
the  connection  of  the  orbital  periods  of  Earth  and  Jupiter  with  the  secular 
eccentricity  of  Saturn. 

Tills  connection  Ib  shown  by  the  proportion 

4832.5848  :  865.2565  :  :  1  :  .0843045. 

Stockwell^s  estimate  of  Saturn's  secular  eccentricity  is  .0843289. 
This  differs  by  less  than  ^  of  one  per  cent  from  the  harmonic  estimate. 

447.    Primitioe  Phyllotactic  Relations. 

The  centre  of  a  nebula  which  is  bounded  at  opposite  extremities  of  its 
diameter  by  the  secular  aphelia,  or  loci  of  incipient  subsidence,  of  Nep- 
tune and  Uranus,  according  to  Stock  well's  estimate,  is  4.8932.  This  difibrs 
by  less  than  ^  of  one  per  cent  from  Jupiter's  secular  perihelion,  or  locus 
of  incipient  nebular  rupture.  The  mass  of  Neptune  is  approximately  V 
of  Earth's  harmonic  mass.  Uranus  is  almost  precisely  ^j  of  the  Uranus- 
Neptune  belt.  Saturn  is  almost  precisely  ^^  of  the  Jupiter-Saturn  bolL 
The  numbers  },  2  X  i^»  -ft  ^^^  A  ^^^  ^^^  phyllotactic.  The  values  which 
fally  satisfy  these  mass  relations  are 

Sun  -f-  Neptune  19352.76 

Sun  -^  Uranus  22578.22 

Sun  -t-  Saturn  3490.71 

Sun -4- Jupiter.  1047.21 


601 

453.     Ma»i  of  Salum. 

Dr.  Meyer'a  estimnte  of  m,  -i-m,{TAt  O/mrratory.  vi.  278),  U  S483.1 
^  5.S.     This  is  uearly  idealical  nilli  Hull's  vuluu.  ae  given  in  Note 

I 
Meyer  includeB  the  ringe,  esliiimliog  Uieir  mass  oa  equiv&leol  to  ;,«  ,i 

BeBsel'H  eBtimftte  wm  ttq.    If  wc  omit  the  riogB.  m,  -r-  »),  tiecomes, 
cording  U>  Meyer,  3513. '2,  which  iB  substaDllalty  identical  with  Leverrier' 
value  (3512),    SubBtitutlag  in  Alexftnder'e  harmony  vre  got.  for  Sntum' 
mean  distance,  0.03513^i,.  which  dificre  by  Icbb  than  \  of  one  per  cent 
the  generally  accepted  diHtanee. 

3DI3.a  B.5455703  30 

<2C)  +  i  (30—23)  9,6a'.13  . 0768700  31 

454.     Orbital  MamtiUvm. 

The  logarithms  which  represent  orbital  moDieiilum  forEnnhaud  Veaus 
(Note  437)  are  as  follows  : 

.7233323  T,  8598879 

i  (33)  ,85040  T.0300e»0 

(11  —  33)  337080  5.BH77854 

Notes  451-4  give  stnipio  harmonic  iipproximationH  to  all  Ihi 
llie  eight  primary  planets.     I  thtnic  this  is  the  Qrst  publication  in  witirh 
QDiform  scale  has  been  adopted  for  all  the  planels,  and  I  submit  Ii  fmr- 
]i»aty  (or  compariaou  with  any  cstiraalc  which  has  been  based  oaordiniLi; 
asli'onomicul  data. 

455.     Liitkage  of  Bnrlh  and  Jupiter. 

We  are  now  prepared  forasyBtematic  examination  of  the  linkages  nmoi 
the  difTcrent  bells.  In  note  425  we  found  tiial  ilic  gravilaliiig  ciiergioft, 
the  chief  centres  of  nucleatioa  and  of  nebulosiiy,  are  no  uonoocli'd  ks 
give  the  equation  : 

(I  —  «)  ft  h  =  »^ft^.^ 
The  value  of  /ft  r,  may  be  found  by  the  follovriug  logarithms  : 
2n  .7981700  SS 

{  (27j  3.4069933  30 

31558149  7,4091115  37 

(S-'S)  +  (30)  —  (37)  T.  7960616  38 

a  {«8j  T.Boaiaaa        so 

^=  17803,25                       4.3519503  40 

{3«)  —  (34)  —  (40)  T.5718SS7  41 

(41)  — (39)  ■I,i»792:ia3  43 

}  (—  ■•■i  —  43)  1".0«033»3  411 
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456.    Barth*s  Mean  Radiui  Vector, 

The  mean  radius  vector  of  the  chief  centre  of  condensation  is  harmoni- 
callj  found  by  the  methods  of  Notes  428  and  434.    ** 

y,  =  .00607723  miles.  7.7837055  44 

r,  =  3962.8  •  8.5980022  45 

•^  =  4.90743  .6908538  46 

t  X  f  .5740313  47 

(46)  +  (47)  1.2648851  48 

(48)  +  (37)  —  (35)  7.9658167  49 
.99879  T.9994742  50 

(49)  __  (50)  7.9663425  51 

The  value  of  m^  -$-  m„  which  represents  this  mean  distance,  may  be 
found  by  the  formula : 

*  (rl)  'f'  ••»  -^  (fl^a  X  31558149')  =  m,  -i-  m, 

3  (51  —  45)  +  2  (35)  -|-  (45)  —  (44)  —  2  (37)  ^  (11) 

457.    Second  Linkage  of  Earth  and  JupUer, 

The  linkage  between  the  superficial  gravitating  energies  of  Earth  and 
Japiter,  which  is  shown  in  Note  426,  may  be  computed  as  follows  : 

J  (24 +  42 +43) 

(38  +  52) 

(26  +  46  —  58) 

(27  +  54) 

(38+54) 

2  (56  —  46)  +  (54  —  45) 
(43  +  54  _  45) 

45&     Other  Terrestrial  Linkages, 

The  linkage  of  Earth,  Moon  and  Jupiter,  which  is  I'epresented  in  Note 
448,  introduces  the  following  logarithms. 


If.  9761030 

52 

7.7721646 

53 

5.6849261 

54 

7.9662549 

55 

2.4309877 

56 

5.5171917 

57 

1.0371521 

58 

60.2778 

1.7801574 

59 

(59  +  26  +  23) 

5.5167054 

60 

The  linkage  of  Earth  and  Neptune  (Note  440) 

with  Earth's  < 

oblat 

^ve«  the  following  logarithms : 

}  (45  —  44) 

2.9071484 

61 

(61  +  85) 

3.7053283 

62 

86164.08 

4.9353263 

63 

(68  —  62) 

16.9824 

1.2299980 

64 

<11  -  64) 

19384.58 

4.2874564 

65 

2(64) 

288.4 

2.4599960 

66 

The  harmonic  analogy  belwaen  the  Neptono-UrftniiB  and  tlie  Han>- 
Mercury  bella  may  be  still  furllier  estended  by  Ihe  following  equ&Uons. 
which  enable  us  to  deduce  all  lbs  maiaea  at  the  priuinry  planets  rrom  the 

IharmonicTHlueorUiemassal  tbocUiefcunlrtiof  comleaBalion: 


iXjX  V'ft  »■,  =  /;.,,, 

ta  -t-  tg  ^r=  m, -*-  mt 

^(171,  +  m.)  =  m,  +  n», 

ps'  -*-  /It  =  »"»'  -s-  "h' 
njp  ro,  Bj,  =  Mj* 
pi  -^  /'.  =  "»,'-!-  Ml' 
fi  -f-  ft  =  "H*  ^  "H" 


46 1 ,  ExpUtnatum. 
r  In  tbs  fbregoing  note  g  ^  gravitating  acceleration  or  any  maM  m,  %\ 
■Uy  distance  r,  provided  m  and  rare  expressed  in  units  or  Sun't  VDaaa  End 
serai-diameter-,  t^  =:veloriiy  of  light ;  E  =  time  of  solar  bair-rotntian  :  j-,  = 
solar  graTitaling  acceleration  at  Earth's  mean  radius  vector  (^>,)  :  t^t  ^ 
time  of  theonAical   satolllto   rotation  at  Karlli'a    equatoriBl  aurbco  = 
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27r\-^;  /a  =  a  sidereal  day;  0,  =  Neptune's  minimum  secular  eccen- 
tricity ;  p^  =  Neptune's  mean  secular  aphelion  ;  ^^  to  ^  =  mean  vector 

radii  and  mj  to  m^  =  masses  of  the  eight  primary  planets. 

The  equations  represent  Tarious  obvious  radial  and  tangential  actions 
and  reactions.  Equation  (1),  when  applied  at  the  Sun's  surface,  which 
is  the  point  of  greatest  gravitating  acceleration  in  the  solar  system,  gives 
ff  tz=f>j^.  This  satisfies  Ohm's  law,  as  applied  to  solar  rotation  in  a  mag- 
netic field,  Fourier's  theorem,  Laplace's  principle  of  periodicity,  and  the 
projectile  velocity  which  balances  eethereal  resistance  at  Sun's  surface. 
The  actions  and  reactions  of  centripetal  gravitation  and  centrifugal  radia- 
tion are  thus  coordinated  in  such  ways  as  to  give  simple  forms  of  expression 
for  all  kinetic  correlations.  Equations  (4)  and  (5)  represent  similar  tan- 
gential tendencies  to  belt  formation  by  the  vis  viva  of  primitive  tangential 
motion,  both  at  the  outer  limits  of  the  solar  system  and  at  the  outer  limits 
of  the  belt  of  greatest  condensation.  Equation  (2)  represents  a  harmonic 
relation  of  tangential  velocities,  at  the  chief  nucleal  centre  and  at  the 
chief  centre  of  condensation^  This  equation  satisfies  Laplace's  demon- 
stration of  the  tendency  to  exactness  in  simple  numerical  relations.  It 
also  satisfies  various  tendencies  of  subsidence  as  well  as  of  linear  and  of 
rotary  inertia.  Equation  (9)  gives  harmonic  tangential  velocities  to  the 
two  interior  companion  masses,  in  the  belt  of  greatest  condensation. 
Equations  (6),  (7)  and  (8)  represent  radial  and  belt-rupturing  tendencies 
of  simple  subsidence.  In  the  mutual  interactions  of  gravitating  subsi- 
dence the  sums  of  the  gravitating  accelerations,  along  mutually  connect- 

ing  lines,  vary  as  the  respective  masses ;  therefore  2  *  ^^  ^^  ^  v*^^  of 
sabsidence,  varies  as  m\  Equation  (3)  represents  harmonic  interactions 
between  the  centre  of  primitive  subsidence  (mg)  and  the  chief  centre  of 
condensation  (mj).  The  importance  of  these  interactions  is  still  further 
exemplified  by  the  fact  that  (t^  h-  t^y  =  Earth's  oblateness  according  to 

Listing's  estimate  (Note  440).  This  accordance  seems  calculated  to  throw 
great  doubt  upon  Delaunay's  hypothesis  of  retardation  by  the  "tidal 
brake." 

463.    Deduced  Values. 

The  following  harmonic  values  satisfy  the  equations  of  Note  460.  Some 
of  the  latest  astronomic  estimates  are  also  given,  in  order  to  show  the 
cloeeness  of  accordance : 


Harmonic. 

Astronomical. 

IWq   +  fl>| 

4527977 

4512885 

Encke. 

IWq  "f-  Wj 

387066 

396256 

Hill. 

IWq  -f-  WI3 

829196 

329161 

Faye. 

m^  -«-  fn^ 

2867780 

2869157 

riall. 

«|0  -♦-  TOj 

1049.4 

1050 

Leverrier 

PBOC.  AMBK.  PmLOS.  SOC.  XXI.  116.  3y.     PUIHTKD  JULY  81,   1884. 


3510.7 

8513 

Levenicr. 

S2508.T 

22tKI0  J:  100 

Newcotnb. 

19384.6 

1B380±70 

New  comb. 

4S3.    Eniiknee  of  Nebalar  Siiitidenee. 

The  outer  portion  nf  the  Neptiine-Uranus  belt  is  harmonically  connected 
Willi  Ihe  bell  of  grealesl  condeDEation,  as  we  have  seea  (Note  440),  by  an 
im]K)rtaut  m&sS'relatioD,  One  linkage  o(  Ihe  inner  portion  of  the  a 
bull  was  given  in  Note  443  ;  anotker  ie  found  in  tlie  proponioD 

^  '■  'a  ■  '■  (i>f  +  Ipo)' "  p'- 
1  :  806.2386  :  ;  (1.00388155)'  :  (]9,18344)' 
Leverrier'e  eBtlmAte  of  ^,  is  19,19264,  wblcb  diAera  from  the  hAnnouiCi 
estimate  by  leas  iban  Joft^Lia'ssemi-dlameler.  Ttiia  harmony  introdnot* 
(1)  Thenipturing  tendencies  of  nebular  eubsidence  through  |r;  (:i)  The 
iatergiellar  parabolic  influences  which  have  detormtned  the  liarmoolc  pch 
Bitions  of  the  eight  primary  jilaneiB  and  of  the  ftsieroidal  belt  (Noi«  W). 
(3)  The  cimTersLOn  of  parabolic  into  elliptical  influence,  with  foci  at  the 
centres  of  Earth  and  Sun  :  (4)  The  Tariation  of  the  times  of  nebular  n>t«' 
tioa  inversely  as  the  eijuare  of  radius.  These  relations,  taken  ill  conneC' 
tion  witli  equation  S.  Note  400,  f\irnish  conclusive  evideoce  in  Bupporl  of 
Ucrscbcr«  "subsidence  theory." 

404.     Earth't  Impendence  on  Liuninoiit  Undulation. 

The  influence  of  luminous  undnlation  in  determining  Earth's  orUUl 
period  Is  ({ulte  as  remarkable  as  its  influence  upon  tiie  time  of  solar  roU- 
tiou.  The  latter  represents  the  maiimum  energy,  while  terrestrial  revolu- 
tion represents  the  mean  energy  of  luminous  undulation.  In  accordanca 
with  the  general  prindplu  tlint.  when  a  dlaturtmncc  consists  of  term*  Ii 
Tolvlng  sines  or  cosines  of  angles  which  vary  with  the  time,  the  maiiiniiiu 
energy  is  twice  Lhe  mean  energy.  According  to  Stoeliwell,  the  ancular 
centre  of  the  belt  of  frreatest  condensation  is  at  i.0169304„,.  which  ti 
arithmetical  mean  between  Garth's  mean  radlua  vector  and  its  n 
aphelion.  Eitrth.  lilie  Jupiter,  shows  the  energy  of  (ethereal  projecliou  Bft 
well  as  the  mean  energy  of  luminous  undulation.  Wu  And,  accordingly, 
3,  X  1  year  =  1. 0338788 Bj^.    This  pves  o^  =  18S501.5  miles. 


465.    JapiUr'i  Dependenee  on  Litminoui  Undulation. 

The  c(mil)ined  Influence  of  luminous  undulation  and  central  ooodenM' 
tion.  in  determining  Jupiter's  orbital  veliwity,  is  equally  striking. 


.,  (93542800),  this  proportion  gives 
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406.    Neptune*i  Dependence  an  Luminous  Undulation, 

The  varied  harmonies  which  have  been  pointed  out  between  the  Nep- 
tune-Uranas  belt  and  the  dense  belt,  may  naturally  lead  us  to  seek  for 
some  additional  evidence  of  luminous  influence  at  the  outer  limit  of  the 
solar  system.    Such  evidence  is  furnished  by  the  proportion  : 

Pa-Pp'  •  Py  '  Pr 

In  this  proportion  p^  =  Neptune's  secular  aphelion  -f  Earth's  mean 
aphelion ;  p^  =  Neptune's  secular  aphelion ;  p  =  centre  of  belt  of 
greatest  condensation.  Substituting  Stockwell's  apsidal  elements  and  the 
harmonic  value  of  p^,  the  proportion  gives  v^^  =  185492  miles.  The  ex- 
treme range  of  discrepancy  in  the  three  estimates  (Notes  464-6)  is  less 
than  j^  of  one  per  cent,  or  less  than  ten  miles  per  second. 

467.    Harmonic  Estimate  of  the  Constant  of  Aberration, 

Earth's  mean  orbital  velocity  is  1396000''  -^  81558149  =  0'^041067 ;  o^ 
=  185497.3  miles,  if  we  take  the  mean  of  the  three  foregoing  estimates. 
To  find  the  constant  of  aberration  we  have  the  proportion  : 

185497.2  :  92542800  :  :  1  sec.  :  498.89  sec. 
0".041067  X  498.89  =  20".488. 

The  close  accordance  of  this  value  with  Nyr^n's  estimate  (Note  449), 
furnishes  satisfactory  confirmation  both  of  the  accuracy  of  Stockwell's  cal- 
culations and  of  the  precision  of  the  harmonic  estimate. 

468.     "7." 

The  foregoing  results  abundantly  show  that  the  principle  of  harmonic 
motion  is  of  "immense  use  not  only  in  ordinary  kinetics,  but  in  the 
theories  of  sound,  light,  heat,  etc."  *  Analogy,  the  law  of  parsimony, 
the  theories  of  kinetic  correlation,  and  the  various  principles  enumerated 
in  Note  461,  all  point  to  the  value  of  v^^,  which  is  given  in  the  foregoing 
note,  as  equivalent  to  the  ratio  **V"  between  the  electrostatic  and  electro- 
magnetic units  of  electricity,  electric  current,  magnetic  potential,  electric 
displacement,  surface  density,  magnetic  force,  and  strength  of  current  at 
a  point  The  corresponding  resistance  in  the  field  of  rotation  is  29.853 
Ohm's.  This  agrees  very  closely  with  Foucault's  estimate,  29.886  Ohm's. 
Weber's  estimate f  was  81.074;  Thomson's t  28.2;  Maxwell's^  28.8; 
Jllchelson'sg  29.982.  The  modulus  of  light  which  is  represented  by  the 
harmonic  constant  of  aberration  may  be  found  as  follows :  r^  =.  p^  h- 
214.4513  =  431532.8  miles  ;  g^  =  m^  r^  -^m^r^  =^  .16878  miles  ;  rrp  -i- 
«j^  =  7.3085  sec.;  7.3085^^0  =•  1  283  miles  =  «  of  solar  rotation  ;  Vg^  r^  = 
269.82  miles ;  269.82  -^  1.238  =  218.833  ;  (218.833T)Vo  =  472633ro  =  modu- 

•  Thomson  and  Talt.  Nat,  PhU^  i,  Sec.  52. 
t  i^r*  Ann.,  Aug.  10, 1866^ 
t  Kept.  BriU  Assoc,  1H09,  pp.  431,  436. 
i  Am.  J.  aei^  Nov.,  1879. 
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lu8  of  light  at  Sun's  surfoce  ;  Laplace's  limit,  L  =r  218.888'r«  =r  86.814%. 
An  additional  linkage  of  Sun,  Earth,  Jupiter  and  Neptune  is  diown  by 
the  proportion  : 

^  'Pt'  '  Ptj»  •  Pm- 
In  this  proportion  p^^^  p^^  represent  secular  perihelion  of  Earth  and 
Neptune,  respectively.    Substituting  Stockwell's  valae  of />^  gives  p^  = 
29.68^,.    Stock  weir  8  estimate  is  39.78^,. 

469.    Another  Linkage  of  JupUor  and  BarHL 

Let  va  =  f^M  viva  of  circular  orbital  revolution  which  Japiter,  when  at 
mean  aphelion,  would  be  able  to  give  to  a  particle  at  the  centre  of  the 
solar  system  =  m^*  -^  Pa*  ^s  ==  molecular  vie  viva  which  Earth  would 
be  able  to  communicate  to  the  same  particle  =  {  (m,'  •*-  pt)  ;  va  =  ve- 
locity of  light ;  V,  =  circular  orbital  velocity  of  a  particle  at  the  chief 
centre  of  condensation  in  the  solar  system  (Earth).    Then  we  find  v« : 
v,  :  ivkiv^.    Substituting  the  harmonic  values  of  Earth's  mass  and  of  the 
constant  of  aberration,  with  Stockwell's  estimate  p^-^  p^  =  5.427851,  we 
find  9A  -»-  0,  =  10067.61  ;  fTi,  h-  m,  =  818.61 ;  fii«  h-  m,  =  1049.69.  whicb 
differs  by  less  than  ^  of  one  per  cent  from  the  value  which  was  deduced 
in  Note  462.     This  relation  shows  that,  when  nebular  subsidence  and 
luminous  undulation  had  established  incipient  orbital  motion  around  the 
Sun  at  Jupiter's  mean  aphelion,  the  actions  and  reactions  among  nudetl 
centres  established  the  molecular  motion,  at  the  chief  centre  of  density, 
which  resulted  in  Earth's  orbital  oscillation.     The  first  indication  of  the 
iraportance  of  the  factor  |  appears  to  have  been  given  by  me  (Proc.  Amer. 
Phil.  See.  xii,  394).     Maxwell  subsequently  adopted  it  (P.  Mag.,  June 
and  Sept.,  1877,  pp.  453,  209)  without  leaving  any  record  of  the  source 
from  whicli  he  derived  it,  or  of  the  reasons  upon  which  it  was  based 
In  all  of  my  investigations  my  first  inquiry  is,  what  obvious  radial  or 
tangential  velocity,  momentum,  or  vis  viva  is  there,  which  would  be  liltely 
to  operate  in  producing  or  maintaining  such  exactness  of  cyclical  harmony 
as  is  necessary  for  the  stability  of  the  system.     The  first  trial  usually 
gives  some  clue  which  suggests  the  next.    These  alternations,  between 
Baconian  observation  and  the  "scientific  use  of  the  imaginatioo,"  hsve 
been  rewarded  by  frequent  confirmations  of  predictions  which  I  had  hu- 
arded  and  recorded  weeks,  months,  or  years,  before  they  could  be  sus- 
tained by  any  known  data. 

470.     Dense-Belt  Projection, 

The  interstellar  parabolic  trajectories,  which  have  tangential  direcUces 
at  Sun's  surface,  and  a  common  focus  at  Sun's  centre,  have  a  verticsl 

7* 

locus  ^^'o'    "^^^^  length  of  the  luminous  undulation  which  becomes 
semi  circular  in  solar  rotation  is  Ttr^.    The  sum  of  these  two  centriftigil 


] 


611 


tendencies  is  8.641598ro.  or  .0169414  (pt  +  ^\  which  differa  by  less  than 
^  of  one  per  cent  from  Stockwell*8  estimate  of  the  projection  of  the  centre 

of  the  dense  belt    For  the  influence  of  ^,  -f-  -^  upon  the  orbital  locus  of 
Uranus,  see  Note  468. 

471.    SunU  Equaiarial  Acetleratian. 

The  luminous  projection  of  Jupiter  and  of  the  centre  of  the  dense  belt,  as 
^rell  as  the  other  evidences  of  apsidal  influence  upon  planetary  harmonies, 
show  that  molecular  vi$  tnea  has  slightly  modified  the  simple  undulatory 
vis  woa  of  the  Inminiferous  aether.  The  amount  of  the  solar  equatorial 
ttoceleration  is  not  precisely  known,  because  no  Sun-spots  have  been  ob- 
served very  near  the  solar  equator :  it  cannot,  however,  difier  much  f^m 
Earth's  mean  secular  eccentricity.  We  may,  therefore,  regard  this  as 
another  evidence  of  the  harmonic  importance  of  "subsidence  "  to  the  belt 
of  greatest  density. 


Stated  Meeting^  June  20^  1884- 

Present,  5  members. 
Presiclent,  Mr.  Fralet,  in  the  Chair. 

A  letter  accepting  membership  was  read  from  James  II. 
Hutchinson,  M J).,  dated  May  16, 1884,  No.  133  South  Twenty- 
ficcond  street,  Philadelphia. 

The  decease  of  Prof.  Dr.  Heinrich  Eobert  Goppert,  at  Bres- 
lau,  May  18,  1884,  aged  88,  was  announced. 

A  letter  was  received  from  J.  M.  Da  Costa,  M.D.,  accepting 
the  appointment  to  prepare  an  obituary  notice  of  the  late  Dr. 
Gross. 

Prof.  Baird  requested,  by  letter,  a  copy  of  Proceedings  No. 
110  for  the  Library  of  the  Imperial  Museum  at  Strasburg, 
which  was  ordered  to  be  sent. 

Prof.  E.  D.  Cope  requested,  by  letter,  the  insertion  of  a 
paragraph  in  the  Proceedings  enlarging  the  notice  of  the 
minutes  of  January  18,  1884. 
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An   application  was  read  for    the  Magellanic  PremiuiF^ 

Bigncd  "  Arcturus,^'  on  the  explosion  of  tanks  containing  pctrc^ 
Icum,  and  the  method  of  preventing  the  same. 

Prof.  Cope  sent  s  paper  on  the  Extinct  Maniraalia  of  Valley 
of  Mexico. 

Mr.  Richard  Vaux  read  a  paper  on  the  history  of  the  Ponn  — 

'Ivania  prison  system. 

Nominations  Nob.  1023  to  1028,  were  read. 

Letters  of  acknowledgment  were  received  from  the  IloUani 
Society  al  Harlem  (114);  the  Fondation  Tyler  (114);  tbcs 
Royal  Zoological  Society,  Amsterdam  (113,  XVI,  i);  the 
Oteervatory  at  Prague  {113,  XVI,  i);  the  Royal  Society  of 
Sciences,  Gottingen  (XIII,  i,  ii);  the  RadcUfle  OtHtorvatory 
(114):    the   Royal   Observatory,   Edinburgh   (113,   XVI,  i); 

^Wm.  Blades,  23  Abchnrch  Lane,  London  (114) ;  the  Statist!- 
sal  Society,  London  (114). 

Letters  of  Envoy  were  read  from  the  United  States  Conmit 
at  Budapest,  April  29,  1884;  the  Royal  Zoological  Society, 
Amsterdam,  June  4;  the  Mn?6e  Guimet,  April  16,  and  the 
National  Academy  at  Cordova,  South  America,  requesting 
exchanges. 

Donations  for  the  Library  were  received  from  the  Geologi- 
cal Survey  of  India ;  Academy  at  St.  Petersburg ;  Mr.  Joseph 
de  Lenhossek,  of  Budapest;  Anthropological  Society,  Geo- 
logical Institute,  Vienna ;  Royal  Bavarian  Academy ;  Royal 
Saxon  Society;  Royal  Society,  Go'tingen;  Royal  Prueaan 
Academy ;  Society  at  St.  Gall ;  National  Antiquarian  So- 
lely, Copenhagen ;  Tuscan  Society  of  Natural  Sciences, 
at  Pisa ;  Mus^  Guiniet  and  Society  Agriculture,  Lyons ; 
Commercial  Geograpliical  Society  and  Meteorological  Com- 
mission, Bordeaux;  Institute  of  France,  Ethnological  So. 
ciety,  Anthropological  Society,  Zoological  Society,  Geo- 
graphical Society,  M.  Leon  de  Rosney,  Society  of  Ameri- 
canists, Society  for  Japanese  Studias,  Bureau  of  Longi- 
tudes, M.  M.  Locroy,  Paris;  Royal  Academy  of  History  »t 
Madrid;  Astronomical  Society,  Geographical  Society,  Nature, 
Ijondon;  Cambridge  University ;  Glasgow  Ohservaloryj  P»l- 


;  C 


1884.] 


613 


rick  Geddes,  of  Edinburgh ;  Nova  Scotia  Institute  of  Sciences ; 
.Boston  Society  Natural  History ;  American  Journal  Science  ; 
American  Chemical  Society ;  New  York  Historical  Society, 
New  York  Academy  of  Sciences,  New  York  Meteorological 
Observatory,  Philadelphia  Academy  Natural  Sciences,  Frank- 
lin Institute,  Journal  of  Pharmacy,  Engineers'  Club,  Zoo- 
logical Society,  Dr.  Geo.  L.  Harrison,  J.  A.  Kirkpatrick, 
Heber  S.  Thompson,  Edwin  Atlee  Barber,  Henry  Phillips, 
Jr.,  E.  D.  Cope,  A.  E.  Foote,  Eli  K.  Price,  American 
Journal  of  Philology,  Baltimore  Johns  Hopkins  University, 
United  States  National  Museum,  United  States  Army  Bureau 
of  Engineers,  Census  Bureau,  Jed.  Hotchkiss,  of  Staunton, 
Virginia,  American  Antiquarian,  Chicago. 
And  the  meeting  was  adjourned. 


Stated  Meeting^  July  18,  188 i. 

Present,  3  members. 
President,  Mr.  Fraley,  in  the  Chair. 

A  letter  was  received  from  the  President  of  the  Committee 
for  erecting  a  statue  to  Jean  Baptiste  Dumas,  and  requesting  a 
subscription  for  the  same. 

The  death  of  Dr.  Karl  Richard  Lepsius  was  announced  as 
having  taken  place  July  11,  1884,  aetat.  83. 

A  letter  was  received  from  Gen.  W.  F.  Reynolds  announcing 
a  change  of  address  to  Detroit,  Michigan. 

Letters  of  acknowledgment  were  received  from  the  Royal 
Academy  of  Sciences,  Amsterdam  (113,  XVI,  i);  Royal  In- 
stitute, Lombardy ;  Prof.  J.  S.  Steenstrup  (113);  K.  K.  Cen- 
tral Institute  (114);  University  Library,  Cambridge  (114); 
New  Hampshire  Historical  Society,  Concord  (115);  Ameri- 
can Antiquarian  Society,  Worcester  (115) ;  Essex  Institute 
(115);  Boston  Athenaeum  (115);  American  Statistical  Asso- 
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elation,  Boston  (115) ;  Connecticut  Historical  Society  (115); 
W.  P.  Blake;  New  Haven  (115);  W.  D.  Whitney,  New 
Haven  (115);  New  York  Historical  Society  (115);  library 
United  States  Military  Academy,  West  Point  (115) ;  C.  H. 
F.  Peters,  Clinton,  New  York  (115) ;  New  Jersey  Histori- 
cal Society  (115) ;  Numismatic  and  Antiquarian  Society  (115); 
Wyoming  Historical  and  Geological  Society,  Wilkes-Barre 
(115);  Pennsylvania  State  Library  (115);  Tlios.  C.  Porter, 
Easton,  Pennsylvania  (115);  Leander  McCormick  Observatory, 
Virginia  (115);  Georgia  Historical  Society  (115);  Cincinnati 
Observatory  (115);  Robert  Peter,  Lexington  (115);  Library 
of  the  University  of  Tennessee  (115) ;  Henry  S.  Frieze,  Ann 
Arbor  (114, 115) ;  State  Historical  Society  of  Wisconsin  (115); 
Kansas  State  Historical  Society  (115);  Geological  Survey, 
Washington,  a  set  of  the  publications  of  the  American  Philo- 
sophical Society. 

Letters  of  envoy  were  received  from  the  Society  of  Natural 
Sciences  of  Elberfeld,  and  the  Royal  Society  of  Canada. 

Donations  to  the  Library  were  received  from  the  New  Zea- 
land Institute ;  Royal  Friedlander,  Berlin ;  K.  K.  Observatory 
in  Prag ;  Societies  of  Natural  Sciences  at  Emden,  Ell)erfelJ 
and  Lausanne;  Central  Bureau  of  Statistics,  Stockholm; 
Royal  Academy  of  Belgium;  Royal  Observatory  at  Bnix- 
elles;  M.  Paul  Albreclit;  Ecole  des  Mines;  Societies  of  Geoir- 
raphy  at  Paris  and  Bordeaux;  M.  B.  BaUiere  &  Son ;  M.  Paul 
Tournafond;  Society  of  Physical  and  Natural  Sciences  at 
Bordeaux;  Prof.  C.  H.  F.  Peters;  Prof.  Luigi  AmVnveri: 
Society  of  Antiquaries;  Royal  Astronomical  Society;  Journal 
of  Forestry;  Nature;  Essex  Institute;  M.  Frankhn  B. 
Hough ;  American  Academy  of  Arts  and  Sciences ;  Ameri- 
can Oriental  Society;  the  Boston  Society  of  Natural  History ; 
S.  E.  Castillo  &;  Co. ;  the  Peabody  Museum  ;  Harvard  Univer- 
sity ;  the  Free  Public  Library  of  New  Bedford ;  American 
Journal  of  Science;  Yale  College;  American  Chemical  So- 
ciety ;  Mercantile  Library ;  New  York  Meteorological  Oliser- 
vatory ;  American  Journal  of  Medical  Sciences;  College  of 
Pharmacy;  McCalla  ^Sc  Stavely  ;  the  Franklin  Institute ;  Prot 
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E.  D.  Cope;  Dr.  D.  Jayne;  Mr.  Henry  Phillips,  Jr.;  the 
Wyoming  Historical  and  Geological  Society ;  Johns  Hopkins 
University;  Peabody  Institute;  United  States  Geographical 
and  Geological  Survey ;  Department  of  the  Interior ;  Mr.  Jed. 
Hotchkiss;  Geological  Survey  of  Kentucky,  and  the  National 
Academy  of  Sciences  in  Cordova  (Argentine  Republic). 

Permission  was  granted  to  Mr.  Henry  Phillips,  Jr.,  to  have 
copies  made  of  Schnitzels  Arawak  grammar  and  dictionary 
(MSS.  owned  by  the  Society),  for  the  use  of  Mr.  E.  F.  im 
Thorn,  of  Demerara,  British  Guiana. 

The  Special  Committee,  appointed  May  16  to  have  the 
paintings  owned  by  the  Society  cleaned  and  put  in  good  order, 
was  ordered  to  ascertain  the  cost  of  photographing  the  same. 

The  following  new  members  were  elected : 

Sir  John  Lubbock,  LL.D.,  Westminster,  London. 

E,  Burnett  Tylor,  LL.D.,  Museum  House,  Oxford. 

Wm.  W.  Keen,  M.D.,  Philadelphia. 

N.  Archer  Randolph,  M.D.,  Philadelphia. 

Bev.  E.  W.  Syle,  D.D.,  Philadelphia. 

Kev.  H.  Clay  Trumbull,  D.D.,  Philadelphia. 

New  nominations,  45*08. 1029, 1030,  were  read,  and  the  meet- 
ing was  adjourned. 


Correction  qf  Minutes  of  January  18, 

Professor  Cope  remarked  that  the  formation  which  forms  the  banks  of 
the  Rio  Grande  at  Laredo,  Texas,  is  in  all  probability  the  Laramie.  It  con- 
tains at  that  point  a  thick  bed  of  pure  lignite.  Above  Laredo,  on  both 
sides  of  the  river,  an  excellent  lignite  is  mined.  The  wide  valley  of  the 
Rio  Grande  as  far  as  the  eastern  ranges  of  the  Sierra  Madre  is  probably  of 
Lanmie  age,  as  Dr.  C.  A.  White  reports  fossil  mollasca  of  that  age  from 
near  Lampazas,  at  the  foot  of  the  mountains.  Wm.  Arthur  Schott  (U.  S. 
Hex.  Bound.  Survey  I,  Geology,  p.  86)  first  observed  these  lignites,  and 
Mr.  Conrad  pointed  out  the  existence  of  Claiborne  Eocene  beds  in  the  same 
region  (loc-  cit,  p.  141).  Professor  Cope  stated  that  the  Claiborne  beds 
rested  immediately  on  the  Laramie  at  Laredo. 
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NoUi  upon  the  Codex  Ramirez,  with  a  trafUUUion  of  ike  %avM.     By  H^t^'^ 

PhUlipe,  Jr. 

(Read  before  the  American  PfiitoBophiedl  Society,  October  19, 1883,) 

Perhaps  one  of  the  most  valuable  fhtgments  of  antiquity  that  has 
Tiyed  the  bigoted  fury  of  the  Spanish  ecclesiastics  is  the  Codex  Ramir^' 
history  of  the  Mexicans  as  shown  forth  by  their  hieroglyphical  and  s^ 
bolical  writings.  It  was  prepared  shortly  after  the  Conquest  by  the  orc^' 
and  for  the  use  of  Senor  Ramirez  de  Fuen  Leal»  Bishop  of  Cuenca, 
dent  of  the  Chancelleria,  to  be  used  in  deciding  upon  questions  of  all 
ture  that  were  likely  to  arise  before  that  tribunal.  He  caused  the  Astec  i 
and  priests  to  come  together  before  him,  and  to  agree  upon  an  €z 
of  the  characters  and  signs  in  which  the  law,  history  and  mythology  of 
Mexicans  were  written.    As  an  authentic  exposition  of  such,  it  is  anl< 
and  of  the  greatest  value  to  students. 

Brinton  (Am.  Hero  Myths,  78),  calls  it  "the  most  valuable  authoi 
we  possess  ;*'  Pinelo  (Vol.  II,  603),  refers  to  its  having  been  used  by  H^ 
rera;  Cbavero  (Anales  del  Museo  Nacional,  III,  iv,  190),  "m 
como  la  mejorjuentet  acaso  la  unica  verdaderamente  autorisada,  para  a 
cer  los  heehos  paeados  en  Tenoehtitlan,"  When  Bishop  Ramirez  retained 
Spain,  he  took  with  him  this  MS.,  which  now  exists  in  Madrid  in  a  volui 
of  twelve  leaves  folio  entitled  Libro  de  oroy  Theior0§  Jkdic&9,  and  be»- 
upon  it  various  memoranda  attesting  its  authenticity. 

The  work  is  extremely  difficult  to  understand,  and  (hll  of  obacuriti^^^^^i. 
arising  partly  from  errors  in  transcription,  partly  from  the  use  of  anc  ^ 
quated  expressions,  and  a  most  involved  and  puerile  style,  and  partly  froi 
incorrect  and  vulgar  orihographies. 

In  the  following  translation  I  have  endeavored  to  reproduce  the  sirt*- ' 
plicity  and  meaning  of  the  original,  adding  copious  notes  of  explanation^ 
and  conjecture  wherever  a  passage  seemed  to  demand  it. 

(Note.— 7*2  is  pronounced  like  the  MayaC;  X  like  the  Boand  of  M  In  Kngllsh  « 
t  between  two  ''  T's  is  dropped;  o  and  u  were  pronounoed  almost  Identical  {M<r' 
Una).    Anales  de  Museo  Nucional,  I,  vi,  212.) 

HISTORY  OF  THE  MEXICANS  AS  TOLD  BY  THEIR  PAINTINGS- 

Chapter  IST. 

Of  the  Creation  and  Beginning  of  the  World  and  of  the  Original  and  Supe^ 

rior  Deitiei, 

Through  symbols  and  writings  formerly  used,  through  the  traditions  of 
the  old  and  of  those  who  in  the  days  of  their  infidelity  were  priests  and 
pontiffs,  and  through  the  narrations  of  the  lords  and  diief  men  to  whon& 
they  were  accustomed  to  teach  the  law  and  educate  in  their  temples  in 
order  to  render  them  learned,  brought  together  before  me  with  their  booka 
and  hieroglyphics,  which  according  to  what  is  demonstrated  are  k>elieved 


fcrair^i,  Fnic  (mer.  Fhiki  See ,  Vol  i 


Thin  Mhh  of  the  Environs  of  [lie  Ctly  of  Me;!li<o  la  reproili 
.4Um  A/'irtfln*  •  •  •  ipur  I*  Sleur  Bclliil«,par  ordri' (loM.  I*  llup  do  Oii>!. 
•*»1.  Parli.  1781).  Vol,  1,  PI. 5.  ThK  coi.tlKuriiUoii  or  llie  Ijihes  ol  Mciloound 
'ever,  1*  Inctitreotly  rcpruunWil, 
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to  be  of  ancient  origin,  many  of  them  anointed  with  human  blood,  it  ap- 
pears that  there  was  originally  one  god  named  Tonaeatecli,^  who  took  for 
wife  Tonaca^iguatl,  or  as  she  is  sometimes  called  OaehequacaU,  who  created 
themselves,  and  were  perpetual  inhabitants  of  the  thirteenth  heayen ; 
of  whose  creation  and  beginning  likewise  there  is  nothing  known 
except  the  fact  that  it  also  originated  in  the  thirteenth  heayen.  Of  this 
god  and  goddess  were  engendered  four  sons,  the  eldest  was  called  Tlctclau 
quetezizatlipitca*  whom  the  peoples  of  Quazo^ingo  and  Tascala  reverenced 
as  their  chief  divinity  under  the  name  of  Camaxtle,*  and  who  was  said  to 
have  been  born  of  a  ruddy  color  all  over.  They  had  a  second  son  named 
Tayanque  teteatUpuca  ;  he  who  was  the  greatest  and  the  worst,  who  over- 
powered and  bore  sway  over  the  other  three,  because  he  was  born  in  the 
middle  of  all  (nar^io  en  medio  de  todos)  ;  he  was  totally  black  at  birth.  The 
third  was  called  Q'leqtUcoatl,*  and  for  another  name  YaguelicatL  To  the 
fourth  and  the  smallest  they  gave  the  appellation  of  OmiteeiUt^  and  Ma- 
qiiezeoatl,  whom  the  Mexicans  termed  VchUobi,  because  he  was  left-handed, 
and  looked  upon  him  as  their  chief  deity,  because  in  the  land  from  whence 
they  came,  he  was  so  considered,  and  was  more  especially  the  god  of  war- 
fare than  were  the  other  divinities.  Of  these  four  sons  of  Tonacateeli  and 
Tonaeaqigul€Ul  (sic),  Tescatlipuea  was  the  one  who  knew  all  thoughts,  and 
was  in  all  places  and  read  all  hearts,  for  which  he  was  called  Moyoeoya,* 
which  is  to  say  "the  all-powerful,"  according  to  which  idea  he  is  repre- 
sented in  painting  only  as  the  air,  by  which  name  he  is  not  commonly  known. 
Vehilobi,'^  the  younger  brother,  and  god  of  the  Mexicans,  was  born  without 
flesh  (naeid  sin  carne),  but  only  bones,  in  which  condition  he  lived  six 
hundred  years,  during  which  period  of  time  the  gods  did  nothing  what- 
ever, the  father  as  well  as  the  sons,  and  in  their  representation  there  is  no 
account  taken  of  these  six  hundred  years,  counting  them  as  they  do  from 
twenty  to  twenty,  according  to  the  sign  which  he  holds,  which  stands  for 
twenty.  These  gods  were  known  by  these  and  many  other  names,  accord- 
ing to  how  their  attributes  are  understood,  for  each  community  called  them 
differently  by  reason  of  their  dialects,  and  so  they  were  given  diverse 
appellations. 

Chaptkb  2d. 

Of  how  ihe  World  woe  created  and  by  whom. 

When  the  six  hundred  years  after  the  birth  of  the  four  brethren -gods, 
the  sons  of  TonacateeU,  had  passed  away,  they  all  four  came  together,  and 
said  that  it  was  good  tliat  they  should  arrange  wtiat  they  had  to  do,  and  the 
law  they  were  to  be  governed  by,  and  they  all  committed  to  QuezalcwiU  and 
VehUobi,  the  performance  of  this  task,  in  pursuance  of  which  they  created, 
under  the  orders  and  Judgment  of  the  others,  the  fire,  and  this  being  done 
they  made  the  half-snn,  which,  on  account  of  not  being  entire,  gave  not 
much  but  only  a  slender  light.  Presently  they  created  a  man  and  a  woman  ; 
the  man  they  called  Vxumueo,  and  the  woman  (^ipaetonal,*  and  to  them 
they  gave  command  that  they  should  till  the  ground,  and  that  the  woman 
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should  spin  and  weave,  and  that  of  them  should  be  bom  the  Ma<;effuala, 
and  that  they  should  find  no  pleasure,  but  should  always  be  obliged  to 
work  ;  to  the  woman  the  gods  gave  certain  grains  of  maiz,^  so  that  with 
them  she  should  work  cures,  and  should  use  divination  and  witchcraft,  and 
so  it  is  the  custom  of  women  to  do  to  this  very  day.    Then  they  created 
the  days  which  they  divided  into  months,  giving  to  each  month  twenty 
days,  of  which  they  had  eighteen,  and  three  hundred  and  sixty  days  in 
the  year,  of  which  will  be  spoken  subsequently.    Then  they  created 
JfUlitlaUeclet  and  Michiteca^iglat,  husband  and  wife,    and   these  were 
the  gods  of  the  lower   regions  (inflemo),  in  which  they  were  placed ; 
then  the  gods  created  the  heavens  below  the  thirteenth,  and  then  they 
made  the  water  and  created  in  it  a  great  fish  similar  to  an  alligator 
which    they  named   Qipaqli^  and   from  this  fish  they  made  the  earth 
as  shall  be  told ;  and  to  create  the  god  and  goddess  of  water,   all  tlie 
four   divinities  Joined  themselves  together,  and  made  Tlalocatecli,^^  nxk^ 
his  wife  ChdUhitUlique,^^  whom  they  assigned  to  be  the  gods  of  water, 
to  whom  they  betook  themselves  in  prayer  whenever  it  was  needful. 
Of  this  god  of  water  it  was  said  that  he  had  his  dwelling  of  four  apart- 
ments, in  the  middle  of  which  was  a  large  courtyard,  where  stood  four 
large  earthen  pans  full  of  water.  In  one  of  these  pans  the  water  was  excel- 
lent, and  from  it  the  rain  fell  which  nourished  all  manner  of  com  and 
seeds  and  grain,  and  which  ripened  things  in  good  season  ;  from  the 
second  rained  bad  water  from  which  fell  cobwebs  on  the  crops,   and 
blight  and  mildew  ensued ;  from  another  fell  ice  and  sleet ;  when  from 
the  fourth  rain  fell  nothing  matured  or  dried.     This  god  of  rain  water 
created  many  servants,  small  of  body,  who  were  in  the  rooms  of  the 
aforesaid  house,  and  they  held  money  boxes,"  in   which   they  cauglit 
the  water  from  the  great  earthen  pans,  and  various  rods  in  the  otlier  hand  ; 
and  when  the  god  of  water  sent  them  to  irrigate  any  especial  places,  they 
started  ofi  with  their  boxes  and  sticks,  and  let  fall  the  water  wliere  they 
were  directed,  and  when  it  thunders  the  noise  is  caused  by  their  striking 
the  boxes  with  their  rods,  and  when  it  lightens  it  comes  from  within  these 
boxes.  It  is  eighty  years  since  Sefior  de  Chalco  wished  to  sacrifice  to  these 
servants  of  the  gods  of  water  one  of  his  hunchbacks  "  and  tool^  him  to  the 
Volcano,  a  very  high  mountain  always  covered  with  snow,  fifteen  leagues 
distant  from  the  City  of  Mexico,  and  placed  the  humpback  inside  of  a 
cave  of  which  the    entrance    was    closed    up,   and  from  lack   of  food 
he  became  drowsy,  and  was  carried  to  where  he  could  see 'the  aforesaid 
palace  and  the  manner  of  life  of  the  deity  ;  sometime  later  the  servants  of 
Sefior  de  Chalco  came  to  look  for  him  to  see  if  he  were  dead,  but  finding 
him  living,  took  him  home  where  he  told  what  he  had  seen  ;  in  this  very 
year  the  people  of  Chalco  were  subdued  by  the  Mexicans,  and  became  en- 
slaved, and  it  was  said  that  this  had  been  the  signal  for  their  loss  as  it  took 
place.     Afterwards  all  the  four  gods,  being  united  in  work,  they  created 
from  the  fish  CipacuatW*  the  earth,  which  they  called  TlaltecUy^^  &nd  repre- 
sent as  the  god  of  the  earth,  extended  over  a  fish  as  having  been  made  of  it. 
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Chaptbb  3d. 

Of  the  Ore^Uion  of  the  Sun,  'and  how  many  Suns  there  ?iave  been,  and  how 
long  each  one  laeted,  and  haw  the  McLceguaUe  ate  in  the  Ume  of  each  Sun, 
and  of  the  Giants  in  thoee  Days, 

All  the  aforesaid  was  made,  and  created  without  any  account  being 
taken  of  the  year,  except  that  it  was  all  in  one,  and  without  any  difference 
ot  time,  and  it  is  narrated  that  of  the  first  man  and  woman  who  did  as  has 
been  already  said,  about  the  time  when  these  things  began  to  be  per- 
iormed,  there  was  born  a  son  to  whom  was  given  the  name  of  POcetecli, 
and  as  there  was  lacking  some  woman  for  him  to  marry,  the  gods  made  of 
the  hairs  of  Sucliique^ar,^  a  woman  with  whom  his  first  marriage  took 
place.  When  this  was  done  all  the  four  deities  took  notice  that  the  half 
sun  which  they  had  created  gave  but  very  little  light,  so  they  resolved  to 
make  another  half  sun,  so  that  it  should  illumine  the  whole  earth.  When 
TeacatUpuea  saw  this  he  became  himself  a  sun  in  order  to  give  light,  as  we 
represent  him  in  painting,  and  they  say  that  what  we  see  is  only  the  bright- 
ness of  the  sun  and  not  the  sun  himself,  because  the  sun  rises  in  the  morning, 
traverses  till  midday,  and  then  returns  to  the  east  in  order  to  start  again 
next  day,  and  that  which  is  visible  from  noon  till  sunset  is  its  brightness, 
and  not  the  sun  itself,  and  that  at  night  it  neither  shows  itself  nor  has 
motion.  So  from  being  a  god  Tezeatlipuea  made  himself  a  sun,  and  then 
all  the  other  deities  created  giants,  who  were  very  large  men,  and  of  such 
extreme  strength  that  they  could  tear  up  trees  with  their  hands,  and  they 
lived  on  the  acorns  of  evergreen  oak  trees,  and  notliing  else.^^  This  state 
of  affairs  lasted  as  long  as  this  sun  did,  which  was  thirteen  times  fifty-two 
years,  which  make  676  years. 

Chapteb  4th. 

Of  the  manner  which  they  have  of  reckoning,  ^* 

And  since  they  commence  to  count  time  from  this  first  sun,  and  their 
reckoning.runs  on  from  it  continuously,  leaving  behind  the  600  years,  the 
period  of  the  birth  of  the  gods,  and  while  VchUobue  was  iu  his  bones,  and 
without  flesh,  as  has  been  narrated,  I  shall  now  proceed  to  tell  the  manner 
and  order  in  which  they  reckon  their  year,  and  this  is  it.  As  has  been 
already  said,  each  year  contains  860  days,  and  18  months,  each  month  of 
20  days ;  and  of  how  they  use  up  5  days  in  festivals,  which  became  fixed, 
i^e  shall  speak  later  in  our  chapters  touching  on  the  feasts  and  their  cele- 
brationa.  Holding  the  year  as  has  been  said  they  correct  from  four 
to  four,  and  neither  in  their  language  nor  in  their  paintings,  take  any  ac- 
count of  more  than  four  years.  The  first  they  call  teetapatl,  and  paint  it 
as  a  stone  or  flint  with  which  they  cut  open  the  body  in  order  to  draw  out 
the  heart ;  the  second,  eali,  which  they  represent  as  a  house,  for  by  this 
name  they  call  a  house ;  the  third,  tochUi,  whom  they  paint  with  a  raboit's 
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head,  for  by  this  term  they  name  a  rabbit ;  the  fourth,  acal,  which  thej 
represent  as  a  sign  for  water.  They  reckon  with  these  four  numbers  and 
objects  till  they  come  to  the  thirteenth  year,  which  then  rounds  the  great 
cycle,  lilce  the  indiction  or  lustrum  of  the  Romans ;  and  when  finished 
four  times  thirteen,  the  four  years  being  run  four  times  thirteen, 
making  fifty  and  two,  this  they  call  an  age  (epoch),  and  when 
fifty  and  two  years  are  ended,  with  much  pomp  they  celebrate  tk$ 
grmt  year,  and  place  the  period  with  those  already  passed,  and  re-oom- 
mence  anew  their  four  year  computation  ;  the  festival  of  which  and  the  en- 
trance into  the  new  cycle  was  celebrated  among  the  Mexicans  by  extin- 
guishing all  the  lights  that  existed,  and  the  priests  would  go  to  seek  light 
again  at  a  temple  situated  on  a  high  mountain  near  Bitapalapa,  where  tlie 
ceremonies  took  place,  about  two  leagues  distant  from  Mexico.  They  then 
continued  henceforth  their  count  of  four  years,  and  then  of  thirteen,  till 
they  had  reached  their  fifty-two,  and  so  on  from  fifty-two  to  fifty-two 
for  all  time. 

Returning  to  the  giants  who  were  created  at  the  time  when  T^^BcaiUfiUM 
was  the  sun,  it  is  said  that  when  he  ceased  to  be  the  sun,  they  all  perished, 
and  tigers  made  an  end  to  them  and  ate  them  up,  so  that  no  one  remained ; 
and  these  tigers  were  created  in  this  fashion ;  that  after  thirteen  times 
fifty -two  years  had  passed  QaeqileocUl  became  the  sun,  and  TezeatUpMea 
ceased  to  be  it,  because  he  gave  him  a  blow  with  a  great  stick,  and  threw 
him  over  into  the  water,  and  there  he  was  metamorphosed  into  a  tiger,  and 
issued  forth  thence  to  slay  the  giants ;  and  this  appeared  in  the  heaveoi, 
for  it  is  said  that  the  ursa  major  came  down  to  the  water  because  he  is  Ta- 
catlipuca,  and  was  on  high  in  memory  of  him. 

In  these  eras  the  Maceguales  ate  the  nuts  of  the  pine  trees  and  nothing 
else,  which  lasted  while  Que<;alcoatl  was  the  sun,  during  thirteen  liniw 
fifty-two  years,  which  was  070  years,  which  being  come  to  an  end  Tezeatli- 
puca,  on  account  of  being  a  god  did  the  same  actions  as  his  other  brothers, 
and  hence  was  made  a  tiger,  and  gave  a  kick  in  the  breech  to  Que^alcoatl 
which  upset  him  and  finished  his  term  of  being  the  sun  ;  and  then  a  terri- 
ble wind  arose  which  carried  away  all  the  Maceguales,  except  a  few  who 
remained  suspended  in  the  air.  and  the  rest  turned  into  apes  and  mon- 
keys ;  then  TlaloratecU,  the  god  of  the  lower  regions,  became  the  sun,  sod 
remained  so  seven  times  fifty  two  years,  which  are  364  years,  in  which 
time  the  Maceguales  had  nothing  to  eat,  but  ai^iqiutU,  which  is  a  species  of 
seed  of  a  grain  which  is  born  in  the  water.  When  these  years  were  over, 
Qucrah'oatl  sent  down  a  rain  of  fire  from  heaven,  and  deprived  AUoIocaiUcU 
of  b;^ing  the  sun,  and  made  his  wife  CfialchiuUique,  the  sun  in  his  place, 
who  remained  so  six  times  fifty-two  years,  which  are  312  years,  and  daring 
that  time  the  Maceguales  ate  only  a  seed  of  a  grain  like  maize  named  cm- 
trococopi.^^  And  so  from  the  birth  of  the  gods  to  the  fulfillment  of  the  sun 
according  to  the  count  were  2000  and  600  and  20  and  8  years. 
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Cdapteb  5th. 

Of  the  Deluge,  and  <tf  the  Fall  from  Heaven  and  of  the  Beetoration. 

In  the  last  year  of  the  son  GhalehitUlique,  as  has  been  told,  it  rained  so 
much  water  and  so  great  an  abundance  thereof  that  the  heavens  them- 
selves fell,  and  the  waters  carried  away  all  the  MAceguales  that  were,  and 
from  them  were  made  all  manner  of  the  fishes  that  exist  at  the  present 
day ;  and  so  there  ceased  to  be  any  more  Maceguales,  and  the  heaven 
itself  had  ceased  to  exist,  for  it  had  follen  upon  the  earth. '^  And  when 
the  four  gods  had  seen  that  the  heaven  had  fallen  on  the  earth,  which  took 
place  in  the  first  year  of  the  four  after  the  sun  had  ended,  and  the  rain  had 
fallen,  which  was  the  year  toehUi,  they  ordained  that  all  the  four  should 
make  through  the  centre  of  the  earth  four  roads  by  which  to  enter  it  in 
order  to  raise  the  heaven,  to  assist  in  which  task  they  created  four  men  ; 
one  they  called  Cotemuc,  another  Tzcoaclt,  another,  Tzmcdi,  and  the  fourth 
Teneeuehi.  These  four  men  having  been  created,  the  two  gods,  Tezeatlipuea 
and  Qui^alcoatl,  then  formed  themselves  into  enormous  trees, '^  TezcaUipuea 
becoming  the  one  known  as  Tazcaquavilt,  meaning  the  tree  of  the  mirror, 
and  Qui<^aleoatl/the  Quei;^lhue$ueh,  and  gods  and  men  and  trees  together 
raised  on  high  the  heaven  and  the  stars,  just  as  they  are  to-day,  and  as  a 
recompense  for  having  raised  them,  Tonacateclh  the  father,  made  them 
lords  of  the  heaven  and  the  stars ;  and  when  the  heaven  was  raised,  Tezcat' 
Upuca  and  QuiqaleoaU  walked  through  it,  and  made  the  road  which  we 
now  see  there,  and  met  in  it,  and  remained  there  in  it,  and  hold  their 
abode  there. 

Chapteb  6th. 

What  happened  after  the  Raieing  of  the  Heaven  and  Stare. 

After  that  the  heaven  was  lifted  up,  the  gods  renewed  life  to  the  earth 
which  had  expired  when  the  heaven  fell  upon  it,  and  in  the  second 
year  after  the  deluge  which  was  acalt,  TezeatUpuca  altered  his  name,  and 
changed  himself  into  Mixeoatl,^  which  means  viper  of  snow,  and  for  this 
reason  he  is  painted  among  the  gods  a  viper.  In  this  year  he  desired  to  feast 
the  gods,  and  for  this  purpose  drew  a  light  from  the  rods  whence  they  were 
in  the  habit  of  drawing  it,  and  hence  the  origin  of  drawing  fire  from  flint, 
which  are  rods  that  have  a  heart.  The  fire  being  once  drawn,  it  was  the 
festival  of  making  many  and  large  flames. 

From  this  second  year  in  which  fire  came  forth  until  the  sixth,  nothing 
happened  noteworthy,  except  that  in  the  sixth  year  after  the  deluge  Qinteul 
was  born,  son  of  PkenHeU,  eldest  son  of  the  first  man,  who,  because  he  was 
a  god  and  his  wife  a  goddess,  being  made  of  the  hairs  of  the  goddess  mother, 
could  not  die  ;  two  years  later,  which  was  the  eighth  year  after  the  deluge, 
the  gods  created  the  Maceguales,  Just  as  they  had  formerly  existed,  and 
there  is  no  record  of  any  other  event  till  this  cycle  of  thirteen  years  was  ac- 
complished. In  the  first  year  of  the  second  cycle  of  thirteen  years  there- 
after all  the  four  gods  came  together  and  said  that  the  earth  had  no  light 


phiiiiiML]  622  [Oct. », 

but  was  in  darkness,  there  being  nothing  else  to  giTe  any  light  save  die 
fires,  so  they  created  a  sun  to  illuminate  the  earth,  and  this  sun  ahoald  est 
hearts  and  drink  blood  ;  so  to  feed  it  they  were  obliged  to  carry  on  con- 
tinual warfare  to  obtain  for  it  blood  and  hearts.  And  since  it  was  the  wiU 
of  all  the  gods  that  it  should  be  so.  in  the  first  year  of  the  second  cycle  of 
thirteen,  which  was  the  fourteenth  after  the  deluge,  they  nuuie  a  war 
which  lasted  two  years  till  it  was  finished ;  again  in  three  yean  they  made 
war,  in  which  time  TezcaUiptuia  created  400  men  and  flye  women,  so  as  to 
have  some  people  for  the  sun  to  eat,**  these  men  lived  only  four  years  after 
which  the  women  were  the  sole  survivors.  In  the  decennial  year  of  tUi 
second  thirteenth  it  is  said  that  S'lehi^icar,  first  wife  of  Pi^iqiutecU,  ion  of 
the  first  man,  died  in  the  war,  being  the  first  woman  to  expire  in  warfiue, 
and  much  the  next  powerful  of  all  women,  so  many  as  died  in  war. 

Chapteb  7th. 

How  the  Sun  v>a$  mctde  and  what  took  place  <rfterward$. 

In  the  thirteenth  year  of  this  second  cycle  of  thirteen,  which  is  in  the 
twenty-sixth  year  after  the  deluge,  we  have  seen  how  the  gods  agreed  to 
make  the  sun,  and  how  they  made  war  in  order  to  give  it  something  to 
eat,  Quii^alcoatl  wanted  to  make  his  son  the  sun,  of  whom  he  was  the  father 
but  who  had  no  mother,  and  at  the  same  time  taloeaUcU,  the  god  of  water, 
made  to  himself  a  son  by  Chalchiutli^*  his  wife,  which  Is  the  moon, 
eating  nothing  until  {here  there  ie  a  lacuna  in  the  original),  and  they 
drew  blood  from  their  ears,*^  and  with  this  they  fasted,  and  they  drew  blood 
from  their  ears,  and  their  body  in  their  prayers  and  sacrifices  ;  and  this  beio; 
done  Qui(;filcoatl  took  bis  son  and  heated  him  red  hot  in  a  great  fire,  from 
whence  he  issued  as  a  sun  to  illumine  the  earth  ;  and  after  the  fire  died  out, 
TalocatecU,'^  came  and  threw  his  own  son  in  the  cinders  from  whence  he 
issued  forth  as  the  moon,  for  which  reason  he  appears  ashy  colored  aod 
obscure.  In  the  last  year  of  this  thirteen,  the  sun  began  to  give  his  light, 
for  before  that  time  it  had  always  been  night,  and  the  moon  began  to  ran 
after  the  sun,  and  never  to  catch  up  with  him,  and  they  traversed  the  air 
perpetually  without  ever  arriving  at  the  heavens. 

Chapter  8th. 

Of  what  Iiappened  after  the  Sun  and  Moon  were  made. 

One  year  after  the  sun  was  made,  which  was  the  first  of  the  third  thirteen 
afler  the  deluge.  Camasale,  one  of  the  four  gods,  went  to  the  eighth  heaven, 
and  created  four  men  and  one  woman  for  a  daughter,  so  that  they  should  go 
to  war,  that  there  should  be  hearts  for  the  sun  and  blood  forit  to  drink  :  aod 
being  made  they  fell  into  the  water,  and  then  returned  to  heaven,  aod  u 
they  fell  and  there  ensued  no  war,  the  next  year,  which  was  the  second  of 
the  third  thirteen, the  same  Camasale,  or  as  he  is  sometimes  called  Mixeodti, 
took  a  rod  and  struck  with  it  on  a  rock  from  which  sallied  forth  forty  CAi- 

•See  Note  12. 
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ehimeeoi,^  and  this  they  say  was  the  beginning  of  the  0?Uehimeea$,  which 
we  call  Otamiif  which  in  the  language  of  Spain  signifies  mountaineers,  and 
these,  as  we  shall  narrate  hereafter,  were  the  inhabitants  of  this  country  be- 
fore the  Mexicans  came  to  conquer,  and  to  dwell  there ;  and  in  the  eleven 
years  following  of  this  third  thirteen,  Camasale^  did  penance,  taking  the 
thorns  of  the  maguey  and  drawing  blood  from  his  tongue  and  ears,  and  for 
this  reason  it  is  the  custom  to  draw  blood  from  such  places  with  the  thorns 
whenever  they  supplicate  the  gods.  He  did  this  penance  so  that  his 
four  sons  and  daughter  that  he  had  created  in  the  eighth  heaven 
should  descend  and  slay  the  Ohiehimecas,  so  that  the  sun  should  have 
hearts  to  eat ;  and  in  the  eleventh  year  of  the  third  thirteenth,  down  came 
the  four  sons  and  the  daughter,  and  placed  themselves  in  some  trees 
whence  they  fed  eagles ;  and  now  it  was  that  the  OamascUe  invented  the 
wine  of  the  maguey  and  other  Icinds  of  wines  in  which  the  Chichimecat 
busied  themselves,  and  knew  nothing  better  than  drunkenness  ;  and  being 
in  the  trees  the  sons  of  Camasale,  they  were  seen  by  the  CMcMmecas,  who 
went  to  them,  so  they  descended  from  the  trees,  and  slew  all  the  Chiehi' 
fneea$,  only  three  escaping ;  one  was  called  Ximbel,  another  MimiehU,  and 
the  third  was  the  Camasale,  the  god  who  had  created  them,  and  who 
transformed  himself  into  a  Chichimeca.  In  the  eighth  year  of  the  fourth 
thirteen  after  the  deluge  there  was  a  great  noise  in  the  heaven  from 
whence  there  fell  a  deer  with  two  heads,  and  CamaadU  caused  it 
to  be  caught,  and  ordered  the  men  who  then  inhabited  CuitUilavaca, 
three  leagues  distant  fh>m  Mexico,  that  they  should  capture  that  deer  and 
regard  it  as  a  god,  and  they  did  so,  and  they  gave  it  for  four  years  to  eat 
of  rabbits  and  vipers  and  butterflies  ;  and  in  the  eighth  year  of  the  fourth 
thirteen  Camasale  had  a  war  with  some  of  his  adjoining  neighbors,  and 
in  order  to  conquer  them  he  took  the  aforesaid  stag  and  carrying  it  to  them 
orercame  them ;  and  in  the  second  year  of  the  fifth  thirteen  did  this 
same  god  Camcuale  celebrate  a  festival  in  heaven,  making  many  fires  ;  and 
until  there  was  completed  the  fifth  thirteen  after  jthe  deluge  did  Cama^aU 
keep  on  continuously  making  war,  and  with  it  he  gave  nutriment  to  the 
sun. 

They  say,  and  the  paintings  likewise  show  it,  that  in  the  first  year  of 
the  sixth  thirteen  the  0/Uekimeca%  waged  war  against  Camctsale,  and  took 
away  his  deer,  through  which  he  was  enabled  to  be  victorious  ;  and  the 
reason  why  he  lost  it  was  that  while  wandering  about  the  field  he  fell  in 
with  a  female  relation  of  Tezeatliptica,  a  descendant  of  the  five  women  whom 
he  had  made  at  the  time  when  he  created  the  400  men  which  latter  died, 
but  the  females  remained  alive,  and  this  one  was  descended  from  them, 
and  bore  a  son  who  was  known  as  Ceacalt  f^  and  in  this  thirteen  they  rep- 
resent that  afterwards  when  (^6€ieaU  i$ie)  was  a  youth  he  did  seven  years  of 
penance,  wandering  alone  through  the  mountains,  and  drawing  blood 
from  himself  that  the  gods  might  make  him  a  mighty  warrior.  And  in  the 
sixth  thirteen  after  the  deluge  began,  this  (^eaeaU  to  wage  war,  and  he  was 
the  first  lord  of  Tula  whose  inhabitants  chose  him  for  their  chief  on  ac- 
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count  of  his  valor.  This  QeacaU  lived  until  the  second  year  of  the  ninth 
thirteen,  being  lord  of  Tola,  and  ibur  years  before  that  time  he  built  a  very 
large  temple  in  Tula,  and  when  he  had  done  it  there  came  to  him  Teaea^- 
puea,  who  told  him,  that  towards  Hondurtu,  in  a  place  which  is  now 
called  TlapaUa,  there  w.<\s  a  house  built  for  htm,  and  that  there  be  should 
betake  himself  and  breathe  his  last,  for  that  he  must  go  away  from  Tala,^ 
in  which  town  Q4taeaU  was  reverenced  as  a  god ;  to  what  leeecUHpuca 
said  to  him,  he  replied  that  the  heavens  and  the  stars  had  told  him  that 
it  was  his  fate  to  leave  there  within  four  years.  And  so  when  these  four 
years  were  completed,  he  departed  and  took  with  him  all  the  MaeegtialM  of 
Tala,  and  left  them  at  the  city  of  Chulula,  whence  are  descended  all  its 
inhabitants,  and  others  he  led  in  the  province  of  Otueatan,  whence  de- 
scends  the  present  population  of  that  place,  and  in  the  very  same  manner 
he  left  behind  him  in  <^6mpoaX  others  who  settled  there,  and  he  proceeded 
on  his  journey  till  he  reached  Tlapala  {sic),  and  on  the  very  day  in  which 
he  arrived  there  he  fell  ill.  and  on  the  day  fi>llowing  he  died.  Then  Tula 
remained  depopulated,  and  without  a  lord  nine  years. 

Chafteb  9th. 

Of  tJie  beginning  and  coming  of  the  Mexicam  to  thit  New  Spain. 

It  is  said  that  after  the  completion  of  ten  thirteens  after  the  deluge,  which 
arc  180  years,  the  Mexicans  were  settled  in  a  community  named  Azda  to 
the  west  of  the  New  Spain  slightly  trending  toward  the  North,  which  was 
very  much  populated,  and  in  whose  centre  stood  a  mountain  whence  issued 
a  fountain  which  became  a  river,  like  GhapuUepequf?^  is  in  Mexico,  and  on 
tho  otiier  side  of  this  river  was  another  settlement,  and  a  very  large  one» 
named  Galaacan  f^^  and  since  their  computation  begins  with  the  first  year 
of  their  emigration,  so  from  now  on  for  the  future  we  shall  reckon  time 
starting  from  the  year  in  which  this  Mexican  agreed  to  sally  out  to  find 
new  lands  that  they  mlj;ht  conquer,  and  for  that  reason  they  r.hose 
three  war  cliiefs  or  captains,  one  they  named  Xin<^i,  another  Tec- 
pari,  and  tlie  third  CoantUque,  and  willi  these  three  started  off  many 
Mexicans  (the  p:iintings  do  not  set  out  their  number),  and  they  carried 
with  them  the  figure  and  manner  of  constructing  their  temples,  so  as  to  be 
able  to  erect  them  to  Vchilohl  wherever  he  should  come.  So  they  took 
tlieir  adieu  of  the  temple  they  had  in  Azcla,^^  and  began  their  journey, 
for  which  reason  the  painting  representing  their  expedition,  makes  its  be- 
ginning with  the  temple. 

CuAPTER  10th. 

now  iliey  Departed,  the  People  of  Gabiocan^  and  what  Peoplee  went  with 

t/iein,  and  how  they  were  named. 

As  has  been  already  narrated  on  the  eastern  side  of  the  river  they  represent 
the  City  of  Culuaean,  a  very  large  city  with  many  populous  places  around 
it  filled  with  people,  on  the  account  of  which  the  inhabitants  determined 
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to  seek  a  eonntry  to  settle  in,  and  being  united  they  took  for  captain  and 
war* chief  one  named  TnquaUlaHanqui,  and  they  took  the  nam^  of  the 
old  towns  and  places  they  had  left,  and  gaTe  them  to  new  ones  in  the 
country  to  which  they  immigrated.  It  is  said  that  the  following  people 
wont  with  them,  and  each  one  took  its  own  god  which  it  worshiped,  and 
the  manner  of  its  own  temple,  for  in  each  one  the  serv^ice  was  different, 
and  no  one  was  identical  with  another,  for  which  reason  they  are  painted 
dissimilar ;  and  so  there  went  forth  with  them  those  of  Culuaeanf  which 
was  the  principal  city,  and  was  placed  in  the  new  settlement  distant  two 
leagues  from  the  one  whence  they  populated  it  as  they  came,  of  which 
more  will  be  said  in  the  hereafter.  They  took  their  gods,  named  Qinteul, 
son  of  Pin^etedif  SuchimuXcc^  went  with  them,  taking  his  god  named  Qu«- 
UueU^  who  was  the  stag  of  Mixeoad^  as  has  been  told  ;  Atitlalabaea, 
went  forth  with  his  god  Amimicli,  which  was  a  rod  of  Mixcoatl  whom  they 
rererenced  as  a  god,  and  carried  that  rod  in  memory  of  him  ;  Mizquique, 
went  forth  with  Qai(;aleoatl  as  his  god  ;  ChcUcc^  went  forth  with  Tezcatli' 
puea  napateeli  for  his  god.  The  people  went  forth  of  Tacuba,  and  Culu- 
can  and  A$capmalco,  which  was  called  Tenpaneca$t^  and  these  took  as  their 
god  OeatecU,  which  is  fire,  and  for  this  reason  they  are  accustomed  to  con- 
sume in  the  fire  all  whom  they  capture  in  war.  These  people,  say  the  Mexi- 
cans, and  no  more  sallied  forth,  although  those  of  Tazcuco^^,  and  Ta»e4Ua 
and  Guejo^ingo  boast  and  vaunt  themselves  that  they  too  came  when  the 
others  came  fh>m  Mexico,  and  are  also  of  that  land.  All  these  people  with 
their  gods  set  out  in  this  first  year,  which  was  Ucpalt,  and  there  went 
forth  of  them  forty  bands.  '         < 

Chapter  11th. 

Of  the  Rood  they  journeyed  and  of  the  Plaeee  they  went,  and  of  the  Time 

they  tarried  in  each  Ptacs  where  they  were. 

All  having  departed  they  came  to  two  lofty  mountains,  in  whose  midst 
they  encamped  and  remained  there  two  years,  and  as  the  days  are  not 
painted  that  they  occupied  in  reaching  this  spot,  nothing  appears  more 
clearly  than  that  up  to  the  time  of  their  resting  in  these  sierras  they 
reckon  one  year,  and  two  years  they  spent  there  sowing  what  they  had  to 
«at  and  carry  off  with  them,  and  here  they  erected  their  first  temple  to 
VckHobo,  according  as  they  had  done  in  that  city. 

These  two  mountains  stood  opposite  each  other,  and  their  habitation  was 
in  their  middle. 

After  three  years  had  passed  since  their  departure  from  Aetla  (sie),  from 
^when  the  Mexicans  came  forth,  as  has  been  told,  they  lefl  the  place  or  site 
of  the  two  hills  where  they  had  remained  two  years,  after  having  built  a 
temple  to  UchUogoe  («ic),  as  has  been  said,  and  came  to  a  valley  where 
there  were  many  great  trees,  which  they  named  Quausticaca,^  on  ac- 
count of  the  many  pine  trees  that  were  there,  and  there  they  stayed  a 
^ear,  which  completed  the  four  years  since  they  had  left  their  homes. 
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Thence  they  traveled  onward  till  tbey  came  to  a  place  which  tbey  named 
Chicomuxtoque,^  and  they  settled  there  and  remained  nine  years,  and 
so  here  they  completed  the  thirteen  years  from  the  time  of  their  departure, 
and  when  they  left  there  they  laid  the  place  waste  ;  and  there  was  bom 
in  this  place,  Hacuxquin,  and  Mani^amoyagual  and  AHnaquedguaUe,  who 
were  the  two  males,  and  one  woman,  their  chief  personages,  and  here 
was  accomplished  the  thirteenth  year  of  their  exodus,  and  tbey  began 
to  reckon  the  second  thirteen. 

When  they  had  departed  from  ChUomwttoque  {He),  they  came  to  a  plain, 
which  is  the  spot  where  at  the  time  dwelt  the  OhichimeeoM,  whoae  home 
was  in  front  of  Panuco,  and  here  they  remained  three  years,  and  to  this 
valley  they  gave  the  name  of  CaaXlicamat,  ki  the  end  of  the  throe  years 
they  went  forth  and  came  to  a  ranche  which  they  called  Ittitlauao€Ua, 
where  they  dwelt  three  years,  and  erected  a  temple  to  VchUogoM,  thence 
they  came  to  another  ranche,  named  by  them  near  the  one  where  the 
Otomies  lived,  the  indigines  of  the  land  ;  and  here  they  rested  five  years, 
and  erected  another  temple  to  Vehilogos,  and  here  was  fulfilled  eleven 
years  of  the  second  thirteen  since  their  departure. 

From  this  sojourning  place  lliey  came  to  a  mountain  opposite  Tula  named 
Coateheque,^  and  when  they  came  the  Ma^egualea  held  in  great  veneration 
the  manias  of  the  five  women  whom  Tezcatlipuca  made,  and  who  died  the 
day  the  sun  was  created,  as  has  been  said,  and  from  these  mantas  the  af€>re- 
said  five  women  came  again  to  life,  and  wandered  in  this  mountain,  doing 
penance,  drawing  blood  from  their  tongues  and  ears ;  and  when  four 
years  of  their  penance  had  passed  by.  one  named  Quatlique*'^  who  was  a 
virgin,  took  a  small  quantity  of  white  feathers  and  placed  them  in  her 
bosom,  from  which  she  conceived  without  having  known  man,  and  there 
was  born  of  her  Vchilogos,  for  a  new  birth,  in  addition  to  bis  other  nativi- 
ties, for  he  was  a  god  all  powerful,  and  could  do  whatever  he  wished. 

And  here  came  again  to  life  the  400  men  whom  Tezcatlipuca  created,  and 
who  died  before  the  sun  was  made,  and  when  they  saw  the  woman  was 
pregnant,  they  sought  to  burn  her,  but  Vchilogos  was  born  of  her  fully 
armed,  and  slew  the  whole  of  the  400  men  ;  and  this  the  feast  of  his  na- 
tivity and  the  slaughter  of  the  400  men  they  celebrate  every  year,  as  will 
be  narrated  in  the  chapter  relating  to  their  festivals  ;  and  before  the  feast 
there  is  a  great  general  fast  who  shall  participate,  lasting  eighty  days, 
during  which  they  only  eat  once  a  day  ;  and  these  400  men  whom  VcfiUo- 
go8  slew,  the  inhabitants  of  the  province  of  Cazco*^  burnt  up  and  took  for 
their  gods,  and  reverence  them  as  such  down  to  the  present  day,  and  in 
this  way  they  celebrated  for  the  first  time  the  festival  of  the  birth  of  Vchilo- 
go8  and  the  massacre  of  the  400  men  by  him. 

When  thirty-three  years  had  elapsed  since  their  departure  from  their 

home,  they  went  forth  from  Coatebeque  and  came  to  Chifnalcoque,  where 

they  remained  three   years  ;   thence   they  came  to  Ensicox,  where  they 

dwelt  another  three  years,  and  built  a  temple  and  placed  the  mast  of 

Vchilobos  {sic)  ;  and  after  the  thirty -ninth  year  from  their  departure  ihey 
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drew  oat  the  mast  of  Vehilobo$  (.sie),  and  gave  it  to  Vingualti,  to 
carry  it  with  the  greatest  veneration  on  their  journey,  and  they  came 
to  TUnuieo,  which  is  near  to  Tula,  and  raised  a  temple  to  VchUogoB  (nc), 
and  remained  there  twelve  years,  and  these  twelve  years  being  passed, 
they  departed  thence  and  took  up  the  mast  of  VchUogo$,  and  gave  it  to 
Ca^i^i  10  carry.  And  after  all  this  had  happened,  they  came  to  TlUlala- 
quia,  a  well  known  town,  and  it  was  on  the  borders  of  Tula,  where  they 
rested  two  years  and  built  a  temple  to  VchUogoB  ;  and  after  these  two 
years  the  Mexicans  came  to  the  town  of  Tula  itself,  which  in  these  days 
was  peopled  with  its  aborigines,  who  were  the  Chichimecat,  and  when 
they  came  to  the  said  town  they  erected  a  temple  to  VchilogoB,  and 
placed  before  il  the  candelabras  that  are  now  in  use,  in  which  they 
placed  cepal  and  other  savory  things ;  and  as  soon  as  the  Mexicans 
had  come  VchUogo9  appeared  to  the  inhabitants  of  the  country  in  a 
black  form,  and  they  heard  Vehilogo$  wailing  beneath  the  earth,  and 
they  asked  wherefore  the  god  of  the  Mexicans  was  weeping  below  the 
ground,  and  the  answer  because  every  inhabitant  of  Tula  was  doomed  to 
death.  Four  years  later,  an  old  woman,  a  native  of  Tula,  went  about 
giving  out  flags  of  paper  fastened  to  rods,  and  making  it  manifest  to  them 
that  they  should  got  ready  to  die,  because  their  time  had  come  ;  and  pres- 
ently they  all  cast  themselves  upon  the  stone  on  which  the  Mexicans  were 
wont  to  offer  up  their  sacrifices,  and  the  one  of  them  who  took  charge  •f 
the  temple  which  was  in  Tula,  by  name  Tequipuyul,  who  was  a  stranger 
and  a  vagabond  without  employ,  and  whom  they  believed  to  be  the  devil, 
slew  them  all ;  and  before  the  Mexicans  erected  their  temple,  that  stone 
was  a  temple  to  the  inhabitants  of  Tula  ;  and  so  were  put  to  death  all  the 
inhabitants  of  Tula,  so  that  not  one  remained  alive,  and  the  Mexicans 
were  lords  of  Tula. 

Departing  afterwards  fh)m  Tula  they  came  to  the  place  where  now 
stands  the  town  of  AiotonUUngo,  where  they  remained  one  year,  and 
thence  they  came  to  the  town  of  Tecuzquiciae  where  they  rested  four  years  ; 
thence  they  came  to  the  town  of  Apaeeo,  and  from  Pazco  (mc)  to  Zumpango, 
where  they  stayed  three  years,  and  as  they  arrived  near  the  town  of  (^um- 
pango  (ne),  they  encountered  one  sole  OMchimeca,  named  Tlavizcal  Potan- 
gui,  who  went  out  to  meet  the  Mexicans,  as  he  saw  them  coming  ;  and  they 
sacrificed  to  VchUogoB,  god  of  the  Mexicans  another  Chichemeca,  whom  they 
had  made  prisoner  in  battle,  and  they  placed  his  head  upon  a  pole  for 
which  reason  this  town  is  called  Zumpango,  which  signifies  a  pole  that 
transfixes  human  heads.  Thence  after  four  years  they  departed  and  came 
to  Tlilac,  where  they  tarried  seven  years,  and  leaving  there,  as  they  were 
on  their  road  to  OlauUUan,  they  lost  one  of  their  women  who  had  been 
captured  by  the  Chiehimecas,  and  taken  to  Michuacan,  and  from  her  were 
born  all  the  dwellers  in  Miehuacan,  who  before  that  time  were  all  Chiehi- 
meeoi,  and  they  pursued  their  road  to  Quatitlan,  where  they  were  one 
year.  Thence  they  proceeded  and  come  to  Ecateheque,  where  they  etayed 
one  year,  and  when  they  left  Catebeqtie  {sic),  they  reached  NepopoaUo, 
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which  sigaifies  a  narrow  passage  where  a  shepherd  can  oonnt  his 
flocks  for  here  they  took  the  numher  of  those  who  came ;  and  no 
one  knows  how  many  there  were  of  them,  nor  is  there  any  memorial  of 
the  number  in  their  paintings.  Here  they  built  a  house  to  Cipan  and  to 
Xincaqus,  who  were  those  who  took  the  census  of  the  people  as  they  came, 
and  from  here  went  forth  three  Mexicans,  one  named  Ndv€Uoi,  another 
Temiqi,  and  the  third  ChiatUotolt;  and  these  three  went  forth  to  settle  Mart' 
naleo,  a  town  that  exists  at  this  day  ;  and  being  there  the  Mexicans  built 
a  temple  to  VcMlogon  at  Qimalpal,  two  leagues  from  the  City  of  Mexico, 
and  then  the  Mexicans  gave  the  name  of  TkUlatenique  to  a  mountain  near 
Chimalpa,  and  thence  they  came  to  another  mountain  named  Quatitlan 
which  is  two  leagues  from  Mexico,  where  they  rested  four  years,  and 
thence  they  came  to  a  mountain  named  Visaehiehitlan,  where  at 
the  present  the  inhabitants  of  the  suburb  of  Santiago  live,  thence  they 
came  to  the  mountain  called  Teubuleo,  thence  to  Tettayucan,  and  here  a 
leading  Mexican  died,  Tepayuca  or  Tehayuco,  which  was  his  name,  and 
they  found  a  Chichimeca  in  this  place  for  their  ruler  named  Tloi^i  ;  here 
they  raised  a  temple  to  VehUogo9,  and  sacriflced  a  woman  and  made  a 
grand  festival,  taking  her  there  highly  ornamented,  as  was  their  custom 
when  they  offered  up  a  woman -sacrifice.  Haying  made  the  feast  to  FcAi- 
logoSf  they  departed  and  came  to  a  mountain  named  TepexaquUla  where 
they  settled  for  nine  years  ;  and  when  the  nine  years  were  passed,  they 
descended  from  this  mountain,  and  dwelt  near  a  lofty  rock  which  issues 
warm  water,  now  known  as  El  Ptnolcillo,  which  divides  the  suburbs  of 
Mexico  and  Santiago,  and  all  was  barren  up  to  the  said  rock,  and  there 
flowed  the  stream  of  Chapultepeque,  and  they  made  a  certain  enclosed 
place  of  chalk  and  stone  to  keep  these  waters,  and  they  dwelt  by  them  for 
four  years  ;  thence  they  came  to  Chapultepeque,  where  they  gave  a  direc- 
tion to  the  stream,  and  placed  behind  it  many  rods  with  pennons  such  aa 
the  old  woman  gave  to  the  people  of  Tula,  when  they  wished  to  sacrifice 
themselves,  for  which  see  what  has  been  already  narrated  ;  then  the 
Mexicans  ceased  being  in  Chapultepeque,  and  went  forward  and  came  to 
Tlacfietongo,  which  is  now  San  LAiaro,  near  to  T^nguez  of  the  Mexi« 
cans,  and  thence  they  proceeded  to  the  suburb  called  Aqualcomac,  which 
is  nigh  to  the  said  Tianguez,  and  thence  to  Veteilan,  and  thence  to  Ixocaa, 
which  is  the  road  of  Guyacan,  and  thence  they  came  to  Tenculua^an, 
where  at  the  present  they  make  salt,  and  thence  to  a  mountain  named  TV- 
petocan,  which  is  near  to  Cuyoacan  (iie),  and  thence  to  Vchilobuseo,  dis- 
tant two  short  leagues  from  Mexico,  named  CiaDuhilat  in  the  Chichinuca 
tongue,  because  it  was  peopled  by  them,  and  in  their  religion  they  wor- 
ship Vbiichilti,  who  was  the  god  of  water  ;  and  this  god  of  water  met*  the 
Indian  who  carried  the  mast  and  plumes  of  VehUogos,  and  as  he  did 
so  ho  gave  him  certain  arms  which  are  those  with  which  they  slay  the 
water  fowl,  and  a  dart ;  and  because  Vchilogos  was  left-handed  as  well 

*  Top6  means,  first,  to  meet:  second,  to  strike.    It  miy  be  that  It  should  read 
'*  touched." 
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as  was  the  god  of  water,  they  said  that  it  must  be  his  son,  and  the 
four  were  close  friends,  and  they  changed  the  name  of  the  town  where 
they  had  met  with  him,  which  was  formerly  called  ViehikU,  so  that  for 
the  future  it  was  known  as  VehUobuico. 

Chapteb 

From  thence  they  came  to  Culuacan,  where  they  found  for  ruler  Aehi' 
tomeil,  and  then  they  passed  onwards  to  the  mountain  named  Visa- 
chitla^  which  stands  near  Estapalapa,  and  from  there  they  came  to  Que$u- 
male,  where  Ihey  dwelt  three  years  ;  and  thence  they  went  to  Capuleo,  and 
made  a  detour  to  Taeuxealco,  which  is  the  road  of  Talmanalco,  where  they 
built  a  temple  to  VchUogoB,  and  all  the  Mexicans  assembled  togetherat  this 
place,  Taeuxealco,  XirUe^a  &nd  CaleytiDd  ^(;i£a2^,  being  their  war-chiefs,  and 
they  spol^e  to  all  the  people  ;  and  because  the  Chiehimeca$,  the  aborigines 
of  this  land  would  not  Join  themselves  against  them,  but  divided  them- 
selves off  into  many  places,  and  in  order  not  to  be  recognized  altered  their 
fashion  of  wearing  the  hair,  so  it  was  all  done  ;  because  as  they  said  Vchi- 
logos  had  commanded  them  to  act  in  this  manner,  and  every  one  of  those 
who  went  away,  carried  oft  his  wtopons,  and  those  who  remained  took 
the  plumes  and  deer  skin  of  Mieoatl,  and  his  darts  for  arms,  and  the 
sack  into  which  he  was  in  the  habit  of  throwing  wild  figs,  because  in 
those  days  people  ate  nothing  else ;  then  they  kept  on  still  farther 
to  adjoining  places  in  the  neighborhood,  and  the  war-chiefs  addressed 
the  people,  telling  them  that  four  years  they  had  to  be  dispersed,  hidden 
and  at  the  end  of  the  said  time  they  should  all  be  reunited  at  Cacaquipa; 
and  when  the  four  years  were  passed  they  came  together  and  returned  to 
the  mountain  and  bridge^  of  Chapultepegue,  and  there  they  captured 
CopU,  the  son  of  the  woman  whom  the  Chichimecas  had  taken  prisoner, 
whence  descends  the  people  of  Meehuacan,  and  they  offered  him  up  as  a  sac- 
rifice, tearing  out  his  heart  towards  the  sun,  and  they  remained  dwelling 
in  OhapuU&psque  fifteen  years. 

Chapteb 

Whilst  they  remained  in  OhapuUepsque  they  had  three  war-chiefs,^ 
one  named  Cla/utUqut^^i,  son  of  the  chief  who  brought  them,  and 
was  known  by  the  same  name,  as  has  been  told,  and  Acipa,  son 
of  ^ipaffiaviehUiutl,  son  of  Tlauizcal  Potongui,  and  they  chose  this 
latter  as  their  ruler  to  rule  over  them,  and  he  governed  them  all  the 
fifteen  years  they  were  in  ChapuUepeque.  This  Viehiliutl  isic),  had  two 
daughters,  one  named  Tuscasueh,  and  the  other  Chimalasuch  /  and,  as 
we  have  already  narrated,  there  was  sacrificed  in  Chapultepeque,  a  son  of 
the  woman  whom  the  ChieKemecas  took  to  carry  oft  to  Meehuacan,  whence 
are  descended  those  of  Meehuacan,  so  they  say  that  in  this  place  also  the 
aforesaid  son  of  the  said  woman  came  to  Meehuacan  to  see  two  Mexicans,^ 
and  when  they  wanted  to  sacrifice  him,  he  said  that  he  was  not  to*  be  sac- 
rificed except  in  Merhuaean,  where  his  mother  was,  so  over  that  they  had 
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a  fight  by  command  of  VtehUiutl  and  QuatUque^i,  and  oooqueting  Wm 
offered  him  Up  for  sacrifice,  and  burled  his  heart  In  a  place  called  Tdwiuti- 
tan,  which  was  a  City  of  Mexico,  afterward  founded  in  thb  place,  and  tke 
head  they  interred  in  TluehUongo. 

Chaptbb 

These  nine  years  being  passed,  they  rested  likewise  twentj-flTe  yetn 
additional  in  peace  and  quiet,  VichUiuU  gOTeming  them,  and  they  boilt 
on  the  hill  of  Chapultepegue  a  grand  temple  to  VekUogot ;  and  while  they 
were  here,  the  Mexican  aborigines,  who  were  all  Chiehimeea$,  Joined  them- 
selves together  and  assaulted  them,  and  sat  down  their  camp  to  besiege 
them  near  to  the  southward  of  ChapuUepeqtte,  and  when  night  came 
on  they  fell  upon  the  Mexicans  and  slew  them,  so  that  but  fev 
escaped  by  flight  and  took  refuge  among  the  canebrakea  and  recesses  €( 
the  lagoou  which  was  near  by ;  and  they  burnt  the  temple  wliich  hsd 
been  built,  and  the  people  of  CaUoea  captured  the  two  daughters  of  Veki- 
liutl,  and  carried  them  away  captive  ;  and  also  was  VMUuU  taken  priso- 
ner, and  the  men  of  CtdiMcan  slew  him  after  he  was  captured  ;  and  those 
who  fled  and  escaped  were  hidden  for  eighty  days  in  the  canebrakes,  and 
ate  nothing  but  herbs  and  vipers,  and  they  bore  with  them  VeMogM 
being  {here  occurs  apparently  a  lacuna  in  the  MS,), 

Chapter 

We  have  told  how  the  heart  of  CopU,  the  son  of  the  woman  who  west 
to  Mechuacan*  was  interred  at  Tinuetitan,  and  the  reason  why  was  that  one 
day  when  Coautliquez^i  was  standing  beneath  a  hut  built  of  braochei 
there  appeared  before  bim  Vchilogos,  and  ordered  him  to  bury  the  heart  la 
that  place,  for  in  that  place  was  to  be  his  home,  and  he  went  there  for 
that  reason,  and  was  burled  there. 

Chapter 

Wlien  all  the  aforesaid  had  taken  place,  the  Mexicans  who  had  been  in 
hiding  among  the  canebrakes  and  herbage  were  driven  out  by  the  great 
hungerthey  felt,  and  came  to  Culuacan  to  seek  for  food  ;  and  they  told  the 
people  of  that  place  when  they  reached  there  that  they  had  come  to  serve 
them,  that  they  should  not  slay  them,  and  they  prayed  to  VehQogoi,  for 
him  to  give  his  orders  that  they  should  not  be  put  to  death  ;  and  they  gtre 
to  tiie  men  of  Culuacan  the  plume  and  the  staft  of  VchHogoe,  and  re- 
mained in  their  service.  In  these  days  Aehitomel  was  lord  of  Cultuuan, 
and  Chalchiutlatonac  the  chieftain,  and  they  had  a  very  fine  temple  in 
which  the  people  of  Culuacan  celebrated  a  feast  to  (^iguacoatU**  Uie  wife 
of  the  god  of  the  infernal  regions,  whom  the  people  of  Culuacan  reverenced 

as  their  especial  god. 

Chapter 

For  the   space  of  twenty  five  years  the  Mexicans  remained  under  the 
dominion  of  the  people  of  Cvluacan  during  which  time  the  people  of  C^ 
*  Mechoacnn,  El  tierra  de  pescado  (Qarola,  v,  825). 
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uaean  waged  warfiire  against  the  people  of  SuehimHeo,  and  in  order 
to  proye  if  the  Mexicans  were  really  warriors,  they  ordered  them  to 
go  with  them  to  help  them ;  and  the  Mexicans  tliinking  they  were 
regarded  as  women,  sent  ten  Mexicans,  and  no  more,  with  them  to  the 
war,  and  the  remainder  stayed  in  their  houses,  which  they  possessed  in  2V- 
^apan*'',  at  that  time  a  domain  of  Culuacan,  and  they  gaye  orders  to  the  ten 
men  who  went,  that  they  should  not  slay  any  of  the  Suchimilcans,  but 
that  they  should  make  them  captives  and  cut  ofi  their  ears ;  and  the  ten 
Mexicans  did  as  they  were  directed  so  well,  that  they  made  prisoners  of 
eighty  of  Suchimilcans,  and  from  whom  they  cut  off  the  ears,  and  from 
this  the  men  of  Oaiuacan  recognized  that  the  Mexicans  were  men  of  war. 

Chapteb 

At  the  end  of  the  aforesaid  twenty-five  years  the  Mexicans  left  a  temple 
which  they  had  built  to  VehHogos  in  Culuaean,  and  erected  another  very 
large  one  at  Tit^apcM*'',  and  when  the  Culuacans  saw  so  grand  a  temple  they 
asked  the  Mexicans  wliat  they  were  going  to  have  in  that  temple,  and 
what  they  should  place  in  it ;  to  which  they  were  answered  hearti,  and 
when  the  Culuacans  heard  this  reply,  they  threw  straw  and  filthy  things 
into  the  temple,  mocking  at  the  Mexicans.  Then  the  Mexicans*^*  who  was 
called  Avern;i,  and  sacrificed  her  to  Vchilogos  smeared  blood  on  the  walls 
with  one  of  her  legs ;  and  when  the  Ouluacarn  saw  this  sacrifice  they  were 
astounded,  and  arose  against  the  Mexicans,  and  they  all  ran  near  to  Cat- 
iilan.  a  river  which  flows  close  to  Caluaean,  and  kept  on  flying  all  the  way 
to  Nextiqiiipaqiie  in  which  place  at  this  day  there  are  ten  households  that 
are  subject  to  Mexico,  and  Ooxco^i,  chief  of  Gulwtcan,  looked  favorably 
upon  the  Mexicans,  and  because  they  had  risen  against  the  Mexicans,  he 
slew  many  Culuacans. 

Chapteb 

When  all  the  aforesaid  twenty -five  years  already  written  about  had 
elapsed,  there  began  the  first  year  in  which  they  commenced  to  enter  into 
the  bounds  of  TenuitiUan,  Mexico,  and  to  populate  it,  and  they  came  to 
lUaealco,  which  is  a  country  near  Mexico,  and  thence  they  went  to 
MioBuacan^  where  a  woman  bore  a  child  to  which  they  gave  this 
name,  which  signifies  the  fertile,  and  from  there  they  settled  in  a 
suburb  named  TenkueaUiUan  which  signifies  the  suburb  of  the  bath, 
and  is  in  these  days  the  district  and  suburb  of  St.  Peter  and  St.  Paul, 
and  in  the  place  it  said  that  some  Mexicans  who  carried  VthUogoB  went 
astray,  murmured  against  him,  and  Vchilogoa  told  them  in  their  dreams  that 
things  must  be  as  they  had  been,  but  that  they  were  near  to  the  place 
where  they  were  to  take  their  final  rest  and  home,  and  that  those  who  had 
murmnred  against  him  had  sinned  like  men  of  two  faces  and  two  tongues  ; 
and  in  order  that  they  should  obtain  pardon,  they  made  themselves 
a  head  with  two  faces  and  two  tongues,  and  having  made  the  head  of  it 
of  the  gnins  that  they  ate,  they  shot  arrows  at  it,  and  covering  up  their 
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eyes,  those  who  had  shot  at  the  figure,  sought  to  find  it,  and  finding  it 
they  ate  it  up,  dividing  it  up  among  them  all ;  and  so  it  was  performed, 
and  they  all  came  together  and  settled  in  TatHuUo,  which  was  a  small 
island,  and  is  now  known  as  the  suburb  of  Santiago.  In  this  first  year  in 
which  the  Mexicans  came  to  the  aforesaid  place,  VehUogoi  appeared  to  one 
of  them  named  THanehe,  and  told  him  that  his  home  was  to  be  in  this 
spot,  and  that  the  Mexicans  would  not  have  to  wander  any  farther,  and  he 
should  tell  them  that  when  it  was  morning  they  should  go  (»eek  a  man  of 
Culuacan,  because  he  had  abused  them,  and  take  him.and  sacrifice  him,  and 
give  him  to  the  sun  to  eat  So  XomemiUeuU  went  forth  and  found  a  man 
of  (hiluacan  named  OhichUguatUU,  and  sacrificed  him  to  the  sun  on  going 
out ;  and  they  named  this  place  Quanmixtliilan^**  which  afterwards  was 
called  Tenustitan,  because  they  found  there  a  wild  fig  tree  grown  on  a 
stone,  and  the  roots  thereof  grew  forth  out  of  the  place  where  lay  buried 
the  heart  of  CapU  as  has  been  already  narrated. 

Chaptbb 

In  the  second  year  of  the  settlement  of  Mexico  the  Mexicans  bejcan  to  lay 
the  foundations  of  the  large  and  important  temple  of  VehUogoM,  which 
kept  on  increasing  at  a  great  rate,  for  every  ruler  of  the  dwellers  in 
Mexico  who  succeeded  another  in  power  added  to  it  a  building  equally  as 
large  as  the  original  one  which  the  first  inhabitants  had  erected  there  ;  and 
this  the  Spaniards  found  very  tall  and  strong  and  broad,  and  it  was  much 
to  look  at. 

In  these  days  the  Mexicans  had  for  their  ruler  lUancueill,  a  woman  of 
importance  who  had  power  over  them  ;  and  she  was  the  wife  of  Aeama- 
pichi,**  &  native  of  Culuacan,  and  she  was  of  Coatlixan,  and  although  of 
Culuacan^  descended  from  the  Mexicans,  for  her  mother  married  there  one 
of  tho  chief  men  of  Culuacan,  and  the  mother  was  a  Mexican  ;  and  her 
husband,  at  the  suggestion  of  liis  wife,  came  to  Mexico,  and  she  told  them 
that  as  he  was  of  the  best  family  and  they  had  no  lord,  they  should  take 
him  for  their  ruler,  and  so  he  was  the  first  ruler,  and  his  wife  died  in 
twenty-fourth  year  after  the  foundation  of  Mexico  ;  and  after  her  death 
they  chose  him  for  lord  because  in  her  life  he  was  only  looked 
upon  as  the  chief  man  ;^  three  years  before  this,  which  was  reck- 
oned as  twenty  one  years  from  the  foundation  of  Mexico,  the  Mexicans 
made  war  upon  the  people  of  Culuacan,  and  burnt  their  temple.  In  the 
next  year,  the  twenty  second  from  the  foundation  of  the  city,  the  Culua- 
can s  took  notice  of  the  great  progress  the  Mexicans  had  made  in  those 
twenty  two  previous  years,  and  were  smitten  with  fear,  and  placed  their 
_god8  in  a  canoe  with  which  they  went  to  Suehimilco  ;  and  when  they  had 
.reached  the  town  of  Cuantlecaxtan,  the  sun  shone  forth  with  so  much 
brilliancy  that  his  rays  struck  them  blind,  and  so  they  could  not  see  until 
they  had  come  close  to  Mexico  ;  and  when  they  had  recovered  their  sight 
they  placed  their  gods  in  Mexico,  and  built  for  them  a  small  temple  a 
short  distance  further  on  than  the  place  where  now  stand  the  shambles. 
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In  the  twenty-eighth  year  from  the  foundation  of  the  city  in  which  the 
fifty-two  years  were  fulfilled,  there  was  held  a  great  public  festival  in 
which  all  light  was  extinguished  throughout  the  land,  and  when  it  was 
all  extinct  they  woiJd  draw  fire  anew  from  the  mountain  of  E$ta/palapa^ 
This  festival  took  place  from  every  fifty-two  to  fifty-two  years,  so  that  the 
year  that  completed  the  four  times  thirteen  years  was  the  fifty-second  one. 

At  the  thirty-first  year  from  the  foundation  of  the  city  fire  first  began 
to  issue  forth  from  the  volcano,  and  in  the  forty-seventh  the  Mexicans 
conquered  Tenayuca,  and  burnt  its  temple,  which  was  of  straw,  and  the 
people  of  Tenayuea  were  Chichimeca9, 

In  the  fifty-second  year  of  the  foundation  of  the  city  the  people  of  Tati- 
lulco  petitioned  for  aruler  T€i;uxomutl%,  the  lord  of  Escapui^alco,  and  he  gave 
them  for  their  master  Teutleuac,  whose  rule  did  not  endure  forty  days,  for 
he  bore  too  hardly  upon  their  braves,  and  they  helped  him  in  no  manner. 
Tequeumutli,  who  was  a  Mexican,  was  chosen  for  their  lord  by  those  of  i2'«- 
capuqaleo,  as  one  of  the  two  which  it  was  their  custom  to  have,  and  they 
have  always  had  that  number,  and  have  to  this  day. 

Quaquanpuanaque  was  the  second  ruler  of  the  Tatilulcans  whom  the 
lord  of  Eseapv^aUo  gave  them  ;  his  reign  lasted  fifty  days,  at  the  end  of 
which  time  they  fled  away  from  him ;  he  is  represented  with  claws  on  his 
feet.  In  the  fifty-third  year  of  the  foundation,  Aaunapichi  was  made 
ruler  of  Mexico.  In  the  fifty-sixth  year  the  Mexicans  made  war  upon  the 
SuehimiUant,  and  burnt  their  temple ;  and  in  the  year  59  Acamapiehi 
conquered  MezquiquS,  In  the  year  68  from  the  foundation  of  the  city  there 
went  forth  from  Mexico  forty  men  and  women  by  Ouaximalpan,  and  the 
OtamU  of  Mata^ingo  found  them,  and  slew  them  by  treachery  in  CuUra- 
lataea  (iie). 

In  the  seventieth  year  f^om  the  foundation  of  the  city  Acamapiehi  con- 
quered Cuttralatiaca,  and  burnt  for  them  their  temple.  In  the  seventy- 
third  year  Lord  Acamapiehi  died,  and  they  made  Viehilitci,  the  son 
of  Acamapiehi,  their  ruler.  In  the  year  75  Mieiu^ixiuci,  the  daughter  of 
Steoa^i,  lord  of  Cuemataca,^^  wife  of  Viciliu<^i,  bore  M»Ui<;uma,  the 
elder,  who  first  was  called  Huican  Minat^i,  and  afterward  Mutiqama  ; 
because  his  father  was  lord  against  the  will  of  very  many  people,  the 
son  changed  his  name  into  Mati\'ima,  which  signifies  angry  lord.  In 
the  year  79  a  sister  of  Vieiliui^i  married  with  Ittlisuehilei,  lord  of  Tezcuco, 
and  bore  Ne^avaleuyuci,  who  became  lord  of  Tezcuco.  In  the  year  81  the 
Mexicans  conquered  Quaximalpan  irom  the  Otomies. 

In  the  year  85  fh)m  the  foundation  of  the  city  the  Mexicans  conquered 
Oapiicla,  and  in  the  same  year  Qaanxinnlco,  in  the  province  of  Chaico, 
and  in  the  next  year  they  waged  war  against  all  the  aforesaid  peoples,  and 
in  that  year  they  gave  themselves  up.  In  the  ninetielh  year  from  the 
foandation  they  conquered  Tezquiaque,  In  the  ninety-second  year  the 
Mexicans  sent  out  seven  of  their  chieftains  to  ascertain  if  the  peoples  of 
PltehiUan  were  for  war,  and  as  they  passed  by  Xaltocan  three  of  them  were 
treacherously  made  captive  and  murdered,  and  the  other  four  escaped  by 
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flight  In  the  next  following  year  they  conquered  the  pfOTinoe  of  Tu- 
eueot  and  they  began  upon  Tepipan,  much*  against  the  wiahes  of  iu  ralec; 
who,  when  he  saw  them,  went  away  and  fled  to  TemnulMeo,  a  town  of 
Suyoeingo;  the  father  {here  oceun  a  lacuna)  being  dead,  because  they  were 
at  peace  with  the  Mexicans. 

In  the  following  year  94,  Vtqiluiein  died,  and  they  took  fcM*  tlMir  loid  s 
brother  of  his  named  OMmalpvpueaqL    In  the  year  97  the  people  of  Jkn- 
euco  gave  themselyes  up  to  Chimalpupueaqi,  and  in  the  same  year  they 
captured  Tulan<;ingo,  and  the  Mexicans  were  a  whole  year  in  makiiif 
themselves  masters  of  it.    In  the  year  99  the  people  of  IbUbte^  fled 
to  Tula,  and  as  they  had  died  out,  and  had   left  their  god,  nanwd 
TUuauepan  there,  so  they  tiiok  him  and  carried  him   to   TaiMUo.    Is 
the  year  105  from  the  foundation  of  Mexico,  Tei^oeumuc,  lord  of  Aes- 
puqcUeo,  died,  and  as   Afaxtlato,  son  of  (/oeumue  was  lord  of  (Mm- 
ean  in  the  lifetime  ot  his  father,  and  as  his  fiftther  was  now  dead,  he  came 
to  be  lord  of  Ecapuqalco  ;  and  this  one  gave  orders  that  there  should  be  s 
general  uprising  against  Mexico,  and  when  Ximalpupacaqi  saw  that  the 
land  was  in  rebellion,  he  slew  himself,  and  being  dcsid  the  Mexicans  cfaoee 
as  their  lord  one  of  his  brothers  named  Ikeuai^i;  and  when  TToealeatti  lofd 
of  TatUvlcoco  saw  the  great  force  and  command  that  the  lord  of  JEioapa- 
<^alco  had,  he  fled  away  firom  him,  but  to  no  avail,  for  he  was  aqptnred 
near  the  fountain  of  SdUoea,  and  there  they  slew  them ;  and  it  was  beosme 
formerly,  when  he  was  lord  of  B9capuqalco,  the  lord  of  Tatiluoo  seduced  Ui 
wife,  and  for  that  reason  the  captive  was  ordered  to  be  slain  ;  and  In  this 
ye&T  Net^agualeuyuei  fled  fh>m  Joreueo,*  because  the  Tezcucans  were  is  re- 
volt against  Mexico.  In  the  following  year  106,  the  natives  of  the  country 
endeavored  to  make  war  against  Mexico,  by  order  of  the  lord  of  Eseapu^l- 
co,  but  one  of  the  chiefs  of  Eseapuqaleo,  named  Totolayo,  made  peace  with 
Mexico  in  the  year  108,  and  the  inhabitants  of  Mexico  would  not  permit  of 
a  peace  ualess  they  slew  the  lord  of  E$capu^aleo,  and  seeing  how  on  tc- 
count  of  their  desire  for  a  peace  they  could  do  no  other  thing,  they  caused 
him  to  be  slain,  and  so  it  was  done  (In  t?ie  year  109  TatUuleo  rou  ia  f«- 
volt),  and  in  the  year  112  they  came  into  conflict  with  the  Mexicans.    In 
the  next  year,  113,  Quautlatoar^i,  the  lord  of  TatUuco  {sic),  revolted  against 
Mexico,  and  one  night  in  his  dreams  there  appeared  to  him  one  of  the  gods 
they  worshiped  who  told  him  he  had  done  wrongly,  and  for  this  reason  he 
rendered  himself  up  at  Mexico,  and  the  Mexicans  were  unwilling  to  sUf 
him,  so  they  handed  him  over  to  his  own  people  that  they  might  put  him 
to  death,  and  so  they  killed  him.     In  the  117  the  Mexicans  gained  Om^ 
titlan,  and  in  the  next  year  Izcoaci  died,  and  tliey  raised  to  be  their  lord 
Mutir^uma,  the  elder.    In  the  year  125  of  the  foundation  of  Mexico,  FeMiU- 
bos  (sic),  renewed  himself,  and  made  himself  enormous. 

In  the  128  at  the  Easter  ofBread  season  there  fell  such  a  terrible  hsfil 
and  so  much  of  it  that  the  houses  were  destroyed  and  fell  iu  ruins,  and  the 
lagoon  froze  up.  In  the  year  132  there  was  terrible  hail  and  &mine,  so  much 
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so  that  in  the  next  year  it  was  ordered  that  if  one  took  but  a  thread  of  maize, 
even  if  the  maize  field  belonged  to  him,  he  shoald  die  for  the  act  In  the 
year  186  Moiequma  the  elder,  haWng  made  a  round  buckler  (or  disk*)  of 
stone,  the  same  which  Rodrigo  Gomez  drew  forth,  caused  it  to  be  buried  at 
the  door  of  his  house,  and  placed  a  hole  in  the  middle  of  it,  and  it  was  a  very 
big  hole,  and  in  that  hollow  they  placed  the  captives  taken  in  war,  fas- 
tening them  to  it,  so  that  they  could  command  only  their  arms,  and  gave 
them  a  shield  and  a  sword  of  wood,  and  they  brought  in  three  men  dressed 
respectively  as  a  lion,  a  tiger,  and  an  eagle,  and  all  these  fought  the  prison- 
er, and  wounded  him ;  then  they  took  a  large  knife  and  cut  out  his 
heart ;  they  made  these  knives  out  of  stone,  under  this  enormous  large  and 
round  stone  ;  and  afterwards  the  others  who  were  lords  of  Mexico  made 
two  other  stones  and  placed  them,  each  lord  his  own,  one  over  the  other, 
snd  the  one  they  took  away^,  and  it  stands  to  this  day  underneath  the 
baptismal  font ;  And  the  other  was  broken  up  and  burned  when  the  Span- 
lards  entered,  and  the  very  first  persons  who  used  this  stone  were  the  peo* 
pie  of  OuaUtravaea. 

In  the  year  189  OnUstravaca  was  taken,  and  much  precious  stones  were 
brought  to  MuUquma  In  the  year  141  the  Mexicans  took  QuetUuta. 
In  the  year  147  MoUquma  (iie),  died,  and  Axapaeaqin,  his  son,  was  raised 
to  be  lord.  In  the  year  151  Mbchiuqi,  the  lord  of  TatUuhjo,  surrendered  him- 
self to  Mexico,  and  in  the  next  year  the  people  of  Quettoiila  revolted  on 
account  of  the  annual  tribute  of  twenty  men,  and  they  took  refuge  in  a 
house  filled  with  red  pepper  (agi),  and  consumed  themselves  with  fire ; 
but  soon  in  the  year  158  they  were  subjugated.  Next  year  Axayaeat^i  made 
OitUUcoaqi  the  lord  of  MdlincUco.  In  the  year  155  Axayeaqi  seized  three 
men  himself,  and  was  wounded,  and  so  he  per^nally  gained  Matalqingo, 
The  following  year,  159,  Axayaeai^i  died,  and  they  made  his  brother,  TU<^o- 
qiea^ii,  lord  of  Mexico. 

The  following  year,  160,  they  endeavored  to  make  Vchilobi  very  large, 
and  almost  all,  even  to  the  infants,  set  to  work  on  him.  Next  year  they 
held  a  festival  in  the  temple  of  VchOooi  (tie),  with  the  blood  of  the  Hatal- 
qi/igos  and  Tlaulani,  for  they  slew  many  of  them.  In  the  year  164  Tizeo<^i' 
eai^i  died,  and  his  younger  brother  Auiqo^i  was  raised  to  be  lord  of  Mexico. 
Next  year  VehUoei  i$ic)  was  flaished  by  Auii^oi^i  and  he  sacriflced  many 
people  on  that  occasion.  In  176  the  water  rose  so  high  in  the  lake,  espe- 
cially the  river  of  Oaiuaean,  that  all  the  houses  were  drowned,  and  the 
water  came  up  to  the  first  circle  of  VeMlobi,  and  the  houses  which  were  of 
adobe  fell  in  ;  and  it  is  said  that  the  water  that  rose  was  black  and  full  of 
vipers,  and  it  was  looked  upon  as  a  miracle.  In  180  Atieoqi  (tie),  died,  and 
was  socoeeded  by  his  brother  MaUf^fim'i,  who  was  the  last  lord.  In  182 
MuUquma  built  a  temple  to  Quii;aleoatla,  where,  at  the  present  time,  stands 
the  house  of  the  bishop,  and  covered  the  roof  with  straw.  Next  year  the 
lightning  fell  on  it,  and  consumed  it,  'twas  said  that  the  bolt  was  sped  by 
TUUaque,  the  god  of  water.    They  built  a  very  large  tempi*  *^ 
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oi  giiUM,  iAe  u>n  of  PteiiML  Td  the  year  184  Um  UiliaUUuits  ofMoko 
Blew  many  of  those  of  {^o(a,  wbom  tliey  htd  oapMrad  In  var :  lnvii| 
Btretdied  them  oat  on  two  pieces  of  wood  In  tho  fona  of  a  8(.  Aadnv*! 
does,  theyehotthem  to  death  with  UTowB,  and  erofy  year  th^ceMKHil 
this  festiTaL  In  the  185th  year  ftom  the  fbandatlon  of  Mozioo,  Ike  ilf^-tw 
yean  were  oompleied,  and  MMU^mim  celebmted  the  tollTal  fiir  the  ImI 
time.  In  the  189  there  appeared  an  omen  in  the  heaTens^  which  aiose  fraa 
near  tlie  sammit  of  the  Toloano  and  floated  on  hi|^  otot  the  dty,  and  tt 
was  of  a  whhe  color  as  broad  as  two  arms ;  and  MtU^wmm  eadeafowd  to 
discover  what  this  thing  might  portend,  and  his  wise  aioa  wepoaded  llMt 
it  foretold  liis  decease  in  tliat  year,  and  it  turned  oat  Uiat  this  was  dM  irerf 
year  in  wliich  the  Christians  appeared  on  tlieir  Jonmcy  to  thla  land.  In  the 
year  198  the  Ikuealaw^  laid  siege  to  OutwociiHf^,  and  they  ware  redoesd 
to  great  straits  through  hunger,  until  JAfle^«csM  brought  tbem  assistsBfiy 
and  took  some  of  them  to  Mexico,  and  others  of  them  he  placed  theie  for  Idi 
defence ;  and  they  prayed  to  CanuuiU,  their  god,  and  alter  that  tliey  hsd 
made  an  eni  of  prayer,  they  rose  in  rcTolt  so  that  the  Mexicans  let  go 
their  prisoners  and  returned  to  the  city ;  and  the  people  of  Ouatooeim^  tkm 
the  Mexican  women  who  had  intermarried  with  the  men  of  0wm9§eiii§9, 
and  all  their  sons^  because  they  were  of  Mexican  blood. 

In  the  year  196  in  Oua^ae(Ue0  (t<0),  came  two  ships  whidi  were  rsoeifed 
at  Vera  OrvM  d»  Fu,  to  spy  on  whom  Mttie^ftma  sent  one  of  hb  people^ 
and  soon  Mute^wna  said  that  these  wen  hb  gods ;  the  alkipo  lemalned  st 
Gwi^aeuaiee  (He),  and  said  tliey  would  return  a  year  later  ;**  the  day  th^ 
arrived  at  Quai^aealeo  was  called  eeniochU;  the  port  of  Vem  Crux  bore  the 
name  of  Chalchueean,  In  the  year  197  came  the  Marquis  to  New  Spain  to 
whom  Mut€<^uma  sent  an  envoy  to  Vera  Cruz  with  many  shields  sad 
plumes,  and  a  sun  made  of  gold,  and  a  star  of  silver ;  they  made  them- 
selves understood  by  the  Indians  by  means  of  an  interpreter  named  MarinaL^ 
Afterwards  the  Marquis  came  to  Oempoal,  where  they  received  him  with 
trumpets.  Thence  he  proceeded  to  roeeoio,  where  the  warriors  sallied 
forth  to  battle,  and  all  who  came  forth  were  slain  ;  and  he  beisg 
informed  that  the  Tascalans  desired  to  massacre  the  Vhulnlant,  he 
joined  with  them  in  another  place  and  slew  them  all.  It  le  siid 
that  whilst  the  Marquis  was  in  Chulula,  he  sent  AUarad^  to  the  prov- 
ince of  C/mIco,  who  returned  with  the  information  that  the  land  sod 
the  people  were  both  bad,  and  that  he  should  turn  back ;  on  which  Js- 
maya,  the  lord  of  Qtmpoal  said  that  he  had  lietter  march  to  Mexico,  where 
Mater^uma  lived  very  richly,  and  that  everything  he  owned  was  made  of 
gold,  and  that  he  styled  himself  lord.  The  Marquis  was  forty  days  in  Chs- 
lula.  Then  there  came  on  the  behalf  of  Afate^nma,  Vunagual^  the  f»ther 
of  Tapia,  who  was  with  the  Marquis,  to  tell  him  by  the  orders  of  MmU- 
(;umn,  that  he  would  give  him  much  gold  and  silver  if  he  would  ton 
home  again  ;  him  the  Marquis  caused  to  be  seized  which  caused  great  fetr 
to  Mutec^uma.  (In  this  year  198  was  held  the  festival  of  VckMi),  and 
JUuUi^uma  died  from  the  eHect  of  a  blow  with  a  stone  thrown  by  one  of  bii 
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own  subjectii,  who  woald  not  listen  to  him,  but  used  opprobrious  language 
to  him ;  and  they  put  in  their  VchiloH  beams,  and  the  bravest  soldiers 
whom  the  Spaniards  were  unable  to  rescue  when  they  left  the  city,  and 
who  were  all  put  to  death.  One  night  the  Marquis  left  the  city  and  went 
to  Tascula,  where  he  was  received  by  its  lord,  Xieoienga, 

On  the  death  of  MtUe^umat  the  Mexicans  chose  for  their  lord  Ouitlavai^i, 
lord  of  EUapalapa,  a  brother  of  IfaUqiima,  he  ruled  eighty  days,  the 
smallpox^  broke  out  throughout  all  the  Indians,  and  many  perished  be- 
fore they  returned  to  subjugate  the  city. 

The  Marquis  came  to  Tbzcuco  having  conquered  all  the  land  in  its  vicinity, 
and  the  people  of  Chalco  made  war  on  it ;  while  he  was  in  Tezcuco,  ChuUe- 
fi»tf^a,  son  of  Vifio^i,  was  chosen  lord,  and  he  made  war  on  Chalco,  and 
without  cause  he  slew  six  of  their  chiefs  (in  the  year  199).  It  took  the  Mar- 
quis eighty  days  to  conquer  his  way  to  Mexico.  The  Marquis  made  IstistieM 
lord  of  Mexico,  who  in  the  year  200  died,  lord  of  Tezcuco,  and  Juan  Velas- 
quez, depo^d  him.  and  reigned  eighty  days.  GuaUmu<^a  was  made  lord  of 
laiUuUo  (year  201).  and  presently  sent  to  all  the  surrounding  people  to 
call  them  to  a  war  against  Mexico ;  and  these  people  came  at  once  and  in- 
formed Joan  VeUutquez  of  the  matter,  and  he  said  it  made  no  odds  to  him, 
for  he  was  not  its  lord.  The  Marquis  left  new  Spain  in  peace  and  went  to 
Honduras  (called  in  Indian  Ouaimula),  and  left  his  subordinate  deputy, 
Ptralmildet,  as  Captain-General,  and  returned  to  Castile.  Don  Martin,  son 
of  Mutequma  (year  202),  and  the  deputy  who  were  named  in  place  of  the 
Marquis,  made  requisitions  on  the  Mexicans  for  gold  and  silver,  and  they 
put  to  the  torture  one  Rodrigo  De  Paez,  because  he  would  not  tell  where 
the  Marquis  kept  his  gold  and  valuables,  and  finally  as  he  would  not  give 
them  the  information,  they  hung  him  (year  203)  ;  when  the  Marquis  re- 
turned, he  seized  the  factor  and  overseer,  but  did  not  punish  them  as  they 
had  deserved,  but  sent  them  back  to  Spain  (year  204).  The  Marquis 
made  Tapia,  Qovernor  of  Mexico,  his  Deputy,  and  in  this  year  295,  liuno 
de  Ouzman  came  to  Panuco.  The  Marquis  departed  for  Castile,  In  the 
year  206  there  were  rains  of  bloody  drops,  and  it  was  the  Sabbath  about 
two  o'clock,  and  everybody  saw  them,  and  in  thi^  year  there  appeared  an 
omen  in  the  sky  of  a  white  color,  and  shaped  like  a  lance.  In  the  year  207 
Niifio  de  Ouzman  left  for  Neuva  Oalicia,  and  the  four  councillors  of  Cas- 
tile came,  Salmeron,  MaldonadOt  Qainos  and  Quiroga  f^  they  made  Don 
Bahlo,  Governor. 

[Note  by  H.  P.,  Jr. — Here  follows  what  sfiould  ha/oe  been  a  chapter  by 
H$e{f,  being  entirely  disconnected  from  the  subject  already  treated  of  The 
hiztorieal  part  Jias  come  to  an  end,  and  this  seems  like  an  addition  by  another 
hand,  being  somewhat  of  a  repetition  of  matters  previously  toucfied  upon.  ] 

They  calculate  their  year  from  the  March  equinox,  when  the  sun  casts  a 
direct  shadow,  and  as  soon  as  they  can  notice  that  the  sun  is  beginning  to 
rise^'  they  count  it  as  the  first  day,  and  from  the  twenty  to  twenty  dayi^ 
which  make  their  months  ;  they  reckon  their  year,  with  five  days  omitted, 
so  their  year  only  comprises  860  days ;  and  from  the  day  which  was  the 
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equinox  they  reckon  the  day  of  their  feasts,  and  to  the  feast  of  bread, 
which  was  the  day  of  the  nallvity  of  VchUobi  firom  the  plame,  was  the 
day  when  the  sun  was  in  declination,  and  so  as  to  the  other  featiTala. 

The  Mexican  Indians  believed  that  in  the  first  heaTen  there  was  a  star, 
Qitalmene,^  which  was  a  woman,  and  Tetal  Latorroi  ($ie),  who  was 
whom  TenacaUeU  {nc)  made  for  guardians  of  the  skies,  and  the 
never  is  seen  because  she  is  on  the  road^that  the  heavens  make. 

In  the  second  {heaten)  they  say  there  are  certain  women  who  have  no 
flesh  whatever,  but  are  all  bones,  named  IV^av^^gmo,"*  and  otherwise  called 
^ii^imine  ;  and  that  these  are  placed  there  so  that  when  the  world  comes 
to  end,  their  duty  will  be  to  eat  up  all  the  men. 

And  when  the  old  people  are  asked  when  the  end  of  the  world  shall 
come,  they  say  they  don't  know  unless  it  is  when  the  gods  themselveB 
shall  all  become  extinct,  and  Tlazqwilepuea  {sic)  shall  carry  away  the  son, 
and  then  all  things  shall  pass  away. 

In  the  third  (heoMn)  are  the  400  men  whom  TetcaUapuea  (jne)  created, 
and  who  were  of  five  colors,  yellow,  black,  white,  blue  and  red,  so  tbeie 
kept  ward  in  the  heavens.  ** 

In  the  fourth  were  all  manner  of  birds  who  firom  thence  descended  to 
the  earth. 

In  the  fifth  were  vipers  of  fire,  whom  the  Firt-god  had  made,  and  from 
them  issue  the  comets  and  omens  of  the  heavens. 

In  the  sixth  were  all  the  winds. 

The  seventh  was  full  of  dust  which  thence  came  down  on  earth. 

In  the  eighth  all  the  gods  came  together,  and  from  there  no  one  oould 
ever  ascend  higher,  to  where  dwelled  TenaeaUi  (sie)  and  his  wife  ;  and  do 
one  knows  what  is  in  the  rest  of  the  upper  heavens. 

Being  questioned  as  to  the  sun's  whereabouts,  they  replied  that  he 
dwelt  in  the  air,  and  traveled  in  daytime  and  not  at  night,  because  be 
returned  to  the  east  when  he  had  reached  the  summit  at  midday,  and  that 
his  light  then  was  that  which  already  shone  forth  towards  his  setting* 
place ;  and  that  the  moon  is  always  traveling  after  the  sun,  and  nerer 
catches  up  with  him. 

Being  questioned  as  to  the  matter  of  thunder  and  lightning,  they  said 
that  the  Water- god  had  many  subjects  made  by  him,  who  carried  each  one 
an  earthen  money -jug*'  and  a  rod,  and  that  from  these  earthen  vessels 
they  cast  down  the  rain,  and  that  the  thunder  was  when  they  struck  the 
vessels  with  their  rods,  and  that  the  lightning  flashed  from  these  vessels. 

The  people  of  Culuacan  say  that  they  came,  conjointly  with  the  Mexi- 
cans, to  Tula,  and  there  they  split  and  went  direct  to  Culuacan,  and 
thence  to  Stichimilco  and  MalinaUo  and  Oeuyla.  l^hese  four  towns  thej 
settled  and  on  the  way  peopled  Cuitralavaea,  and  so  120  years  passed 
away,  and  afterwards  the  Mexicans  came  and  arrived  at  Chapultepec  u 
has  been  said,  and  waged  war  on  the  people  of  Culuacan. 

In  the  histories  of  Mexico,  represented  by  Indian  paintings,  are  shown 
many  naked  Indians,  at  whose  beginning  are  some  clothed  in  plants 
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thereby  meaning  to  oonvej  that  when  they  fled  to  Mexico  they  were 
dressed  In  that  manner,  and  that  they  sabsisted  on  what  they  could  obtain 
by  fishing,  and  that  they  had  to  undergo  great  hardshifM ;  and  they  paint 
no  more  valiant  warriors.  And  these  were  forty  years  without  a  lord. 
The  first  lord  of  the  Mexicans  was  named  AcamapichU,  who  lived  twenty 
years.  In  this  time  it  happened  that  two  women  misbehaved,^  the  one 
with  the  other,  and  they  stoned  them  to  death  close  to  Eteaput^'Hco,  which 
is  called  Teeuluapa;  before  this  Judicial  act  was  performed,  the  lord  of 
S^caput^aUo  reported  It  to  him  of  ChuUlinehan,  and  the  two  reported  it  to 
the  lord  of  Mexico,  and  all  of  them  ordered  it  to  be  done.  And  likewise 
came  to  pass  that  XUot  htae,  daughter  of  AnU  MixtH  was  married  to  the 
brother  of  the  lord  of  Atcapur^aUo  (ne),  and  when  he  died  his  brother,  the 
lord  of  AMcapvqalco,  took  her  for  his  wife ;  and  she  went  off  to  Suchimilco, 
and  did  wickedness  with  Ananacalt,  and  when  it  became  known  to  the 
three  lords,  they  took  them  and  stoned  them  to  death.  They  say  it  was 
the  custom  that  a  brother's  widow  could  not  lawfully  remarry  except 
with  a  surviving  brother,  and  if  she  married  any  one  else  she  forfeited  her 
lands  and  all  her  possessions.    The  first  lord  of  AicapuqaUo  was  named 

At  this  very  same  time  it  came  to  pass  that  two  la<ls  stole  the  grains  of 
maize  that  had  been  sowed  in  the  earth,  and  they  were  taken  and  sold 
for  slaves,  and  the  price  paid  for  each  one  was  five  manias. 

And  in  these  days  it  happened  that  a  woman  stole  certain  maize  from  a 
granary,  and  a  man  saw  her  and  told  her  that  if  she  would  let  him  lie 
with  her  he  would  not  inform  on  her,  and  she  did  so  ;  but  afterwards  the 
man  accused  her  of  the  deed,  and  the  woman  confessed  all  that  had  taken 
place,  whereupon  she  was  acquitted,  and  the  man  was  given  as  a  slave 
to  the  owner  of  the  maize. 

At  this  time  it  happened  that  two  lads  robbed  five  ears  of  maize  before 
it  liad  ripened,  and  they  were  ordered  to  be  hung,  as  it  was  a  greater 
crime  to  take  them  before  they  were  mature  than  afterwards.  And  when 
the  first  lord  of  Mexico  was  dead,  the  Mexicans  remained  three  years 
without  a  ruler,  after  which  they  chose  Vi^^UiuUi,  son  of  their  first  lord, 
wlio  lived  twenty -five  years,  tn  his  time  it  came  to  pass  that  a  man  of 
Tezcuco  kept  a  watch  over  his  wife,  and  three  days  after  her  confinement 
he  caught  her  with  the  sacristan  of  the  temples,  and  he  seized  them  and 
the  three  lords  condemned  them  to  death.  And  it  also  happened  that  a 
man  found  his  wife  with  another  man.  slew  the  man  and  not  the  woman, 
and  she  came  back  to  live  with  her  husband,  for  which  reason  both  she 
and  he  were  put  to  death. 

When  the  second  lord  died  the  Mexicans  chose  Gkimalpuptica  for  their 
mler,  who  lived  eleven  years.  In  the  days  of  this  third  lord  it  happened 
in  Ohimaloaean  that  a  woman  saw  a  drunken  man  and  went  to  him  and 
lay  with  him,  and  for  this  they  stoned  the  woman,  but  inflicted  no  pun- 
ishment whatever  upon  the  man. 

And  at  tills  time  it  happened  that  a  man  of  Tenayuca  had  a  granary  of 
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inalxe,  nnd  a  man  from  OuaUklan  robbed  btm  bj  an  CDchanlmenl  oil 
upon  it,  for  he  Fell  into  a  deep  sleep  ]if  this  (^onlrivance.  and  the  man  and 
his  wifo  tuok  all  thej  found  ;  and  when  tliia  was  kDOn-n  lo  the  thTM  lords 
they  were  both  cundemned  lo  death,  the  man  and  hia  wife. 

He  who  Etole  a  lien  was  enslaved,  bul  he  who  took  a  dog  was  nol  pun- 
ished, for  Ibey  said  thnt  the  dog  had  t«eth  wberawUh  to  defend  itwU. 

When  the  third  lord  died  Ihc  Atexictins  elected  to  tlial  power  heta^L 
A.ud  at  th)a  lime  the  E*capvr,aUan*  commenced  a  war  UKaiDst  tlic  Mp-xImhi. 
aad  called  on  the  people  of  .TeECUCO  and  TiUiilUla,  Qtnutitii%n.  Tia- 
ayuta,  7'laeaba,  Allacub/igii,  OaAuaeuii,  Oaliaean,  Sutftimileo,  CuitUtata, 
and  Mitquique ;  all  these  peoples  marched  ag^nst  Mexico,  and  wore  na- 
quiRbed. 

Whtlit  tbe  Hexlcaoi  wen  raled  by  todi  an  ywfC  aMJwlM^  ««* 
new  b  kMown  m  Btmtiaa^  wu  Ukewba  vMhr  wlwfc-ligii'Mhl  Awmt^t 
eM  uid  I^AMkOU  rrigmd  iB  Hexloo,  wUdi  WM  ear  aw^  r«i^  >■  nt- 
Inloo  niM  (iuaquapttmu^mt,  tba  fluliar  of  Oa  lort  of  ttt^prifriw/  tUi 
taUer  wu  for  two  ywn  ralor of  lAileo  bribn  ibayteAa  loM  !■  ■«!»; 
ba  lived  fartr  7wa.  And  while  tftwe  rifled. to. Mariap  mmm^imntmk 
AoMiff,  there  reigned  in  l^HbOeo,  Ttmtattti^t,  eon  of  tt«  fln^  wboBnl 
twenlr-UmejeKn.  WliUMibMfWMtke^d*nJtaoti»llea«M,ta A- 
MtJM  raIed.OMa<itatt«i(f,  ion  of  SUtmrn^  — <*e'tfo«rft>  Ofw.eni 
llv«d  lUrtr  ysHB.  flfl^  In  Moileo  wtod  jtilif  ■■■^j  la  JMriihi  irtrf 
ifitfvArftAi^  bnifaerortfaa  bntt  nod  MtM 'lo»«a«Mto'af -JhqpM^C 
And  on  her  aoconnt  there  wu  war  betwetn  tha  twotMCMHeAagarcaM 
her  htubuid  wu  a  man  of  war  who  bad  eoBqaered  tte  OotaataM  aad 
Uexicans.  and  on  that  account  hia  neighbors  hired  hia  aerricee.  VhiW 
Te^ifica^i  raled  in  Mexico;  in  Tatllulco  ruled  Oitaeoii^'.^i,  Tiiaufl 
Teeli  and  Tlaueloqai<:i.  and  TalUtOeo.  Whilst  Av^o^i  ruled  in  Mexke. 
in  Tatllulco  reigned  ^iquae  Pupaea,  who  was  the  ion  of  TbeoleeaJ.  aad 
son  of  Qaattatoa^ij.  and  TaiceoautiL  Wbllst  In  Mexico  JtficK^MM  then 
reigned,  iu  Tatllulco  there  ruled  7bpante>mti;i,  Tieoqus  and  AguMA 
grandson  of  Mugainiiii  and  Fmh^ t  TaeaxoakotUqaiAol.  aad  thia  one  cobU 
not***  with  ifuUt^'tnta.  While  MiUequnta  aud  Joan  Vtitupu*  and  I^ 
wore  goTeroors  of  Mexico,  Le  who  at  flrat  wmt  not  a  chief  pereaaafe 
In  the  time  of  the  Marquis,  Don  Joan,  waa  goTemor  of  TWtale*,  lh« 
father  of  him  who  is  goTernor  to-day,  and  he  waa  a  eomoaon  man  aad 
magegual  of  Mexico. 

They  held  certain  laws  In  war  which  tbej  executed  in  grand  a^le;  aad 
It  was  the  custom  that  if  tbe  captaina  sent  oat  a  meaaenger  and  he  did  aol 
tell  tbe  truth  be  died  fur  that ;  and  likewlae  they  had  another  law  tkal 
any  one  who  sboald  give  advice  to  their  ad versariea  should  die  for  it;  and 
likewise  tboy  slew  any  man  who  lay  with  a  captive  woman,  aad  like- 
wise  be  who  was  captured  alive  was  slain.  And  U  one  captnred  a  pris- 
oner  alive  and  anotlier  tried  to  rescue  him.  It  waa  punlahed  with  deuk. 
In  wartime  they  had  Ave  captains  who  at  the  Mune  Ume  were  Jodjai' 
There  was  a  person  who  hunted  up  crime*  and  p^led  them,  and  gate  the 
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information  to  the  five  lords  jointly,  and  after  consultation  with  the  chief 
lord  there  were  other  five  who  carried  into  execution  what  the  five  had 
decreed. 

There  were  other  laws  in  their  Tianguez  or  fairs  which  are  as  follows  : 
If  the  son  of  the  lord  turned  out  a  gambler  and  a  swindler  (tciKur), 
and  sold  his  father's  possessions  or  other  portion  of  land,  he  was 
secretly  choked  to  death,  and  if  he  was  a  ma^egual  or  fisherman,  he 
w^as  sold  into  slavery.  Likewise,  if  one  stole  magueys  to  the  number 
of  twenty  to  make  honey,  they  should  pay  as  many  manias  as  the  judges 
should  ordain,  and  if  the  party  did  not  own  sufficient  or  if  there  were 
more  magueys,  he  or  they  became  a  slave  or  slaves.  Whoever  should 
borrow  mantas  as  a  loan,  and  neglect  to  repay  them,  should  be  a  slave. 
A  theft  of  a  fishing  net  was  to  be  paid  for  in  mantas,&nd  if  the  party  did 
not  own  them  he  became  a  slave.  If  one  stole  a  canoe  or  vessel  in  which 
people  went,  he  should  pay  the  value  of  the  canoe  in  mantas,  and  if  he 
had  not  enough  he  became  a  slave.  If  a  man  lay  with  a  woman  slave 
who  was  under  age  he  became  a  slave  also  with  her.  and  if  she  became 
sick  and  died,  hebecan\e  a  slave,  and  if  she  did  not  die  he  paid  for  her  cure. 

If  any  one  brought  a  slave  to  Escapu(;ileo,  where  there  was  a  slave 
mart,  and  the  purchaser  gave  mantas  for  him,  and  the  seller  unfolded 
them  and  was  content  with  them,  if  aflerward  he  rued  his  bargain  he 
should  return  the  mantas,  but  the  slave  became  free.  If  any  one  did  not 
grow  up  to  natural  size,  and  the  relations  sold  him,  and  it  was  known  lifter- 
wards,  when  he  had  come  of  age,  the  judges  should  order  as  many 
mantas  to  be  paid  as  to  them  seemed  fit  to  give  his  owner,  and  the  slave 
became  free.  If  a  slave  woman  fled  away  and  was  sold  to  another  per- 
son, upon  its  being  discovered,  she  should  return  to  her  master  and  the 
price  be  lost  that  was  paid  for  her. 

If  a  man  lie  with  a  slave,  and  she  dies,  being  pregnant,  he  shall  become 
the  slave  of  her  master,  but  if  she  conceive  and  bring  forth  a  child,  the 
child  is  free,  and  shall  belong  to  its  father. ''^  If  any  conspire  to  sell  a  free- 
man for  a  slave,  and  the  fact  become  known,  all  who  took  part  in  the 
affair  shall  become  slaves,  and  one  of  them  shall  be  given  to  the  pur- 
chaser, and  the  others  be  divided  between  the  mother  of  the  person  wrong- 
fully enslaved,  and  the  informer  who  discovered  the  transaction.  Any  per- 
sons who  administer  potions  with  intent  to  procure  death  shall  be  strangled 
for  the  same,  but  if  the  person  murdered  was  a  slave,  the  murderer 
shall  become  the  slave  of  his  master.  If  any  one  shall  steal  as  much  as 
twenty  arribas  of  maize,  he  shall  die  for  it,  but  if  less  he  shall  be  redeemed 
by  a  ransom. 

He  who  steals  un ripened  maize  shall  be  beaten  to  death  with  rods.  He 
who  steals  the  yetecomatl,  a  species  of  gourd  fastened  with  thongs,  and 
worn  on  the  head  with  tufts  of  feathers,  such  as  the  lords  wear,  sprinkled 
with  green  tobacco,  he  who  steals  it  shall  be  garroted  to  death.  He  who 
steals  a  chalchui,  which  was  a  string  with  certain  computations  forbid- 
den to  be  owned  by  men  of  low  degree,  shall  be  stoned  to  death  in  the 
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Tianguet,  wherever  he  may  be.  And  he  who  in  the  Tiangaei^'  shall 
steal  anything  from  the  dwellers  within  the  Tiangnes,  shall  be  stoned 
to  death.  Highway  robbers  were  also  to  be  pnblicly  stoned  to  death. 
Any  priest  who  got  drunk  was  to  bo  slain  in  the  hoose  where  he  became 
intoxicated,  and  to  be  beaten  to  death  with  clubs ;  and  the  marriageable 
youth  who  got  drunk  was  taken  to  a  house  known  as  tepuxoaU^  where  he 
was  choked  to  death ;  and  any  person  of  Importance  who  held  public 
office  and  got  drunk,  was  deprived  of  his  position,  and  If  he  was  a  warrior 
they  took  away  from  him  the  title  of  vaUarU  man.  If  a  father  lay  with  his 
daughter,  both  were  to  be  strangled  to  death  by  a  rope  passed  around  both 
their  throats.  He  who  lay  with  his  sister  was  to  be  strangled  with  the  gar- 
rote,  a  crime  they  considered  detestable ;  and  if  one  woman  lay  with 
another,  they  strangled  them  with  the  garrote.  If  a  pontiff  was  found  with 
a  woman,  they  slew  him  secretly  with  the  garrote  or  burned  him  alive, 
tearing  down  his  house,  and  forfeiting  all  his  possessions^  and  all  who 
knew  the  matter  and  kept  silence  about  it  and  concealed  it,  were  likewise 
put  to  death.  There  was  no  punishment  for  adulterers  unless  they  were 
taken  in  flagrante  deUetu,  in  which  case  when  caught  they  were  stoned 

to  death  publicly. 

Chaptsr     th. 

Whence  originated  the  Lordt  of  ToehimHeo. 

The  beginning  of  these  lords  was  one  TMeoeutl  who  came  fh)m  Ttda^  and 
dwelt  in  AUixco  where  they  received  him  for  their  ruler,  and  afterwards  he 
left  them  'and  settled  in  XacteeUtl  and  Vepevcan^  now  known  as  TaehonUUo, 
and  there  he  died.  His  wife  was  named  Chimalnun^i,  and  likewise  she 
came  from  Tula.  On  his  death  his  son  TondUemiU  succeeded  him,  whose 
wife  was  QUpaloei,  a  native  of  Petlauca.  On  his  death  i^intiatil^i  suc- 
ceeded to  his  father's  power,  his  wife  was  Teyacapan^i;  he  was  a  native 
of  Cuyuacan,  and  left  sons,  who,  Iiowever,  did  not  inherit  his  position. 

On  Qintlatilt^Ce  death  his  two  brothers,  named  Txteteyuqi  and  ^ioa- 
coa<;i  succeeded  him  in  reign,  and  they  held  equal  powers;  their  wives 
were  natives  ot  Vcpetlavca.  On  the  death  of  these  two  lords  they  were  fol- 
lowed in  their  seignory  by  two  others,  C^icamaqi  and  Cioacoaqi ;  Cac-a- 
mdc.i  was  ancle  of  Civacon<^i,  who  was  the  son  of  TxUeeyv<^i,  and  their 
wives  were  natives  of  Vcpeilavaca.  On  the  death  of  these  two  lords,  Cua- 
pili  succeeded  to  the  throne,  and  he  was  a  grandson  of  Cioaeoaei;  who  was 
lord  before  the  other  two ;  and  Cuapili,  while  still  living,  made  his  son. 
A/ixcoaci,  ruler  of  a  certain  portion  of  the  people  ;  the  wives  of  the  father 
and  son  were  from  Petlauca,  and  in  the  days  of  these  came  the  Xpianos* 
When  these  were  dead,  Don  Miguel  and  Don  Joan  succeeded  them,  of 
whom  Don  Miguel  was  the  more  powerful ;  and  he  came  to  the  setgnory, 
because  his  uncle  was  Cuapili,  and  the  former  came  forth  in  peace  to  the 
Christians,  while  the  latter  fled  away.  The  Marquis  made  him  lord  with 
the  consent  of  the  people.     Don  Juan  was  his  brother  Mixcoa^i,  and  for 

^  Meaning  Christians  ? 
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this  reason  succeeded  to  the  seignory ;  the  wife  of  Don  Miguel  was  of 
Quizuquuhuia,  and  that  of  Don  Juan  of  Aupetlavaca, 

Of  the  Manner  in  tohich  they  Beckon  their  Month»  and  Day$, 

It  is  to  be  remarked  that  they  consider  twenty  days  as  their  week  or 
month,  counting  in  both  the  first  and  the  last  as  being  but  one  day,  as  i^ 
we  should  say  there  were  eight  days  in  the  week,  reckoning  Sunday  as 
both  first  and  last  Also  they  count  time  from  four  years  to  four  years,  be- 
cause they  do  not  number  their  years  higher.    Also  (a  lacuna^    *    *) 

In  these  festivals  when  the  sacrifice  is  offered  by  the  pontiffs,*'  they 
oover  up  their  heads  with  certain  white  mantas  on  which  they  arrange 
white  plumes,  I  mean  on  their  heads,  and  they  robe  themselves  in  a 
painted  shirt  open  in  ttoni,  and  in  this  manner  they  sacrifice. 


Appendix. 

Annotatione  and  Correetiom  to  the  Codex  Ramirez, 

1  7bnacatee2l,  called  by  Brlnton  (who  follows  the  olasBlcal  authorltlen)  Tonaeo' 
teeutii  and  hit  wlte  7 onacaeihuati.  The  name  TonaeaieetUUiB  supposed  to  sig- 
nify Lord  of  our  Existence,  and  I\maca  OhtuM  to  mean  Queen  of  our  Existence. 
(Vide  Am.  Hero  Myths,  p.  73  and  note.) 

*  There  were  two  Tescatllpocafs  the  red  and  the  black,  of  whom  the  myths 
blended.  (Brlnton,  A.H.M.,73.)  The  names  of  these  four  brother*  are  differently 
stated  by  various  authors.  I^etcaUipoea^CamaTUli  was  the  spirit  of  darkness 
(eo.  lib.,  68).  {The  thining  nUrror,)  Stone  seats  wcfre  placed  around  the  streets 
for  blm  to  repose  on,  on  which  no  native  ever  dared  to  sit.    CXavigero,  1, 244. 

His  principal  Image  was  Teotetl  (divine  stone),  black  and  shining  like  marble 
and  richly  dressed.  He  was  called  by  Herrera  (III,  ii,  ch.  xv)  TeEcaltlpuKa; 
by  Boturlnl  (p.  11)  TescatUpoca;  by  Garcia  (iv,  SOU)  Tlescatlpuca;  TUlacauan  was 
also  one  of  his  common  names,  meaning  **  we  are  his  slaves."  (A.  H.  M.,  106.) 

Orthe  three  names,  the  one  given  by  Boturlnl  Is  correct.  According  to  Men- 
dosa  ( Anales  de  Museo  Mexlcano),  the  meaning  of  the  word  Is  brlghtnesp,  dark- 
neiis  and  smoke,  being  the  silver  resplendency  of  the  moon  Illuminating  the 
darkness  of  the  night,  breaking  through  a  smoke-like  obscurity. 

Brlnton  (Am.  Hero  Myths,  p.  71),  leans  to  the  more  generally  received  Inter- 
pretation of  smoky  mirror  (from  Tescapoctll),  meaning  the  rising  of  the  mist 
from  the  surface  of  the  waters.  Texcatllpoca  was  the  god  of  gods,  compared  by 
Gkirela  to  Jupiter,  the  supreme  Invisible  essence,  **the  most  sublime  figure  In 
the  Indian  Pantheon"  (Brlnton,  lib.  clt..  60) ;  also  the  youth,  omnipotent,  exact* 
log  of  prayer,  creator  and  disposer  of  men ;  the  enemy,  the  worker  and  night 
wind.   The  divine  Providence  according  to  Boturlnl.    See  note  7. 

s  CoumazUi.  Also  called  Teotlamacizqul  (the  hieroglyphic  of  the  priests).  Tes- 
eatllpoca-Camaxtll  the  spirit  of  darkness.  (American  Hero  Myths,  Brlnton,  ch. 
8.  p.  68.)    Tlltlac&huan,  we  are  thy  slaves.    (Bot.  xl.)    {CL  Note  27). 

«Qoatsalooatl  (Bot.ll.)  Herrera  8,  S,ziv.  Quetzalcoatl  (Brlnton  A.  H.  M.), 
passim.  Quetxalcohuatl  (Bot.  S5)  hieroglyphic  of  the  Air.  Quetzalcoatl  (Oarcla, 
IV,  VII,  202),  was  a  '*  white  man  with  a  beard,  of  Industry  and  Intelligence,  who 
fled  from  the  tyranny  of  Huemac  {the  great  hanti)*  King  of  Tula,  and  took  refuge 
at  Cbolnlla.  He  is  the  spirit  of  light  and  culture,  ever  engaged  In  a  continual 
warfisre  with  bis  brother,  TaieatUpoca,  the  spirit  of  darkness.   (A.  H.  M.) 

Qmetaaleoatt  (Clavlgero,  1,  SI8),  *'  feathered  serpent,"  god  of  the  air. 

Yetanoourt  (Clav.  1, 260).    Cbo/I,  a  twin,  QuetzalU,  a  gem. 
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Qnef  nlcofitl,  por  otro  nombre  yacnallecatl.  The  mune  wm  applied  to  talm  In 
his  reiHtiun  to  the  winds,  wbos<^  ruler  be  was,  tbe  words  YahuaiHeeati,mmn\n$ 
'*the  Wheel  of  the  Winds."  Yahualii  Is  ttom  the  root  f/aual  or  pouai,  olrealar 
or  round,  and  the  towers  where  he  was  worshiped  were  of  this  Ibrm.  (A.  U. 
M.,  121 ) 

A  Om  tecUL   Qv.  Ometocbtli  (two  rabbits),  the  god  of  wine. 

OmitietUt,    Ciavigero  1, 243. 

OmeteueUi  and  omicihutUl^  god  and  goddess  residing  In  hearen,  propltloas  to 
mortals.    Also  known  as  CUtallatonae  and  Citlatieue, 

*  Mopocoi/a,  or  more  properly  moi/oeoyaUtn,  Is  the  third  person  singular  of  the 
Terb  yoco.va,  to  do,  with  the  respectful  or  leverontlal  termination  tain  (A.  H. 
M.,  70),  meaning  '*  he  who  acts  or  does."  Ramires  translates  It  as  **  the  omnipo- 
tent" (todo  poderoto);  Brinton,  the  determined  doer.  Tbe  title  Is  given  him  In 
reference  to  bis  demiurgic  power. 

7  Evidently  an  error  for  tbe  terrible  war-god,  Holtsllopoohtll.  (BoturlnlS7; 
Herrera  III,  iii,  17,  VUxttiputtlL    Lorensana,  I.    Huitsilo-poUil.) 

In  the  sixteenth  century  it  was  customary  to  express  the  same  sound  Indli* 
orlmlnately  by  Vi  and  Ilui.  (Orosco  y  B^rra.    Anales  ii,  1, 71.) 

Qarcia  (IV,  aOO)  Huitzllopuctii  answers  to  Mars.  In  this  author  the  name  oc- 
curs most  frequently  as  Vltzllipnctll. 

VchUobaa.  Ciavigero  (Cullen  1,  251).  Huitsilin,  a  humming  bird.  OpoeMU,  left. 

Boturlni  wrong.  The  Spaniards,  unable  to  pronounee  the  name,  usually 
called  him  UuichlloDos.  Orosco  y  Berra  (Anales  II,  1,  p.  71)>thinics  that  of  ail 
the  forms  VitzUiiUl  Is  the  most  correct. 

*  (^Ipsctonal,  Boturlni  40,  tbe  father  superior  to  the  son.)  f  ipastonal  and 
Uxumuco,  more  properly  Qip€uHonal and  Ozomueo.  (OxomOaoo,  Hotwrtni^p.  46), 
whose  names  have  not  been  as  yet  sattsfHctorily  explained.  **  Tbnal  is  no  doubt 
tromtena  to »hine,B,nd cipaetll  ^  •  •  fromeh<patiac,beautlflilorciear.  (A.H. 
M.,  74.    Vide  Chavero,  Anales,  II,  116.) 

*  Maise.  Msise  was  the  emblem  of  OenieoU,  goddess  of  oereals.  who  was  the 
same  as  Xilotnen  (from  XUoll,  a  young  grain  of  malse).  She  was  also  the  same  as 
TtazoUeolt,  the  Venus  vaga,  goddess  of  impure  love.  L'Ecrlture  hieratlque  Maya 
par  Leon  de  Rosny,  p.  186. 

!•>  Tialocatccll.  Ttaloe  was,  according  to  Boturlni  (p.  72),  the  second  deity  and 
quasi  minister  of  the  Divine  Providence.  Brinton  (A.  H.  M.,7<>,  121)  oonslders 
him  an  the  g(Kl  of  darkness;  hU  name  being,  according  to  some,  wine  of  the 
earth.  Tlul  (tlnlli^  earths  oc  {ocqiii)^  \v\ne  of  the  maguey  plant;  according  to 
othorH,  dweller  on  earth,  Haiti  (the  earth)  and  onae  (being). 

The  name  according  to  Brinton  (A.  II.  M.,  123)  should  be  Tlalootecutli,  lord  of 
the  wine  of  the  earth. 

Garcia  (IV,  ii,  13tf,  ch.  vli)  Tlalocatecutli  is  the  god  of  water ;  Tlaloo  (IV,  viii, 
II,  143). 

Clavlgerol,  251.  TIaloc,  god  of  water;  he  resided  on  the  highest  mountains 
where  the  cloudH  are  formed 

11  Chalohluhcuettl  (Boturlni  25).  La  delta  Saya  de  Pledras  preciosas,  hiero- 
glyphic of  water;  Is  generally  shown  with  reeds.  Probably  took  her  origin 
amoiiK  canebrakes.    Cf.  VeniiH  sprung  from  the  Bea. 

Chalohlultllcue,  Chalchlhultllcue,  Brinton.  (A.  H.  M.,  I23,j).75).  From  Chal- 
chlhultl,  Jade.    Cucltl,  skirt,  petticoat.  Cf.  A'lV^ 

If  TIaloc  was  the  god  of  water  and  tropical  rains,  may  not  his  wife  have  sig- 
nified the  verdant  results  from  his  beneflclal  showers. 

ChalcftihuitUcue.  Clavlt^ero  (tr.  Cullen  1,  210),  goddess  of  water,  2J2.  The  high 
priest  wore  the  same  habit  in  which  they  represented  her  as  tbe  goddess  of 
water.    Cf.  p.  2V2,  for  names  given  by  Torqucmada  and  Boturlni. 

Chnlchihuitlique  was  ll:e  go.ldess  of  water  and  companion  of  Tlaloa    Torque- 

mada  calls  \\qt  XochiquctzaU  mmX  Boturlni,  Jl/act<i7orA<9Utfsal/<  (Ciavigero  1,252). 

-.ordiiig  to  the  Codex  Telteriano-Hemensis,  ChalchiuUi  saved  herself  ft*om  the 
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deluge.  Her  name  signlflei  "The  women  adorned  with  a  dress  of  precious 
stones.  Aocordina:  to  Sahagun  she  was  the  sister  of  the  Tlalocs,  the  rain  gods 
(Codex  Troano,  102). 

Chalchluhttenh,  a  modo  dft  Stmeralda,   Sandoval.  Oram.  Mex.,  53. 

^  AltMn^ia^  literally,  a  money -Jug  of  earthenware. 

'^Hwushbaek.  It  was  the  custom  among  the  Astec  lords  to  have  among  their 
attendants  for  their  diversion  hunchbacks.  Just  as  the  Medieval  barons  had  In 
their  train  their  fools  and  Jesters.    The  sacred  cavern  was  that  of  Cincaleo, 

Quetzalcoatl  was  followed  In  his  passage  of  the  Sierra  Nevada  by  hunchbacks, 
who  mostly  fW>ze  to  death  (A.  H.  M.,  115).  These  formed  part  of  the  suite  of  the 
last  Montezuma.  They  were  Interred  with  their  Caciques.  (Herrera  11,  165.) 
Chalro,  seems  to  be  derived  fW>m  ChalU,  an  emerald.    Buschman,  689. 

i^Oalled  ^ipagll  In  preceding  part  of  the  chapter. 

QipaeUi  (.\.  H.  M.,  74,  126).  the  great  fish.  Cf.  the  flsh  OanneB  In  theChaldfean 
mythology,  Dagon  of  the  Philistines  and  Phoenicians,  Pajcm  of  the  Syrian  and 
EgypilRn  Zodiac;  supposed  to  be  sun  myths,  the  sun  rising  out  of  the  Kast. 

CIpooonal  and  Oxomuco,  the  first  created  pair,  qy.  pUcet  of  the  Zodiac,  Ac. 
Note  9.  Chavero  (Anales  I,  vii,  215)  considers  CIpactll  the  first  light  below  the 
horlxon. 

Jesus  Is  represented  as  a  flsh.  because  the  Messiah  In  the  Talmud  Is  called  Dag, 
i,  e.,  the  fish.    King's  Gnostic's  and  their  remains,  138. 

uTIaltecIl.  the  earth,  from  tlalll.  the  earth. 

i«The  wife  of  this  son  was  made  of  the  hairs  of  the  divine  mother  of 
the  four  brethren— gods,  whose  name  was  Xochlquetzal  (Beautiful  rose).  (A. 
H.  M.,73,71.) 

>7  Oarcla  (Origin  de  lot  Iridiot^  V,  rv,  827),  gives  a  different  account  of  the  crea- 
tion of  which  the  following  is  a  r^sumd : 

**4^t  the  distance  of  a  league  and  a  halfflrom  Ouoxoco,  In  an  Indian  settlement 
named  CuHapa,  there  is  a  convent  of  my  order  whose  Vicar,  at  the  time  of  my 
coming  there,  owned  a  MSS.  volume,  ^  •  ^  written  In  the  figures  u^ed  by  the 
Mexicans,  and  with  the  explanations  thereof,  setting  forth  the  origin  and  crea- 
tion of  the  worlds  and  the  deluge,  Ac  This  book  I  tried  by  all  manner  of  means 
to  obtain,  but  the  holy  fkther  set  too  great  a  store  on  it  to  part  with  It,  but 
permitted  me  to  make  such  extracts  from  it  as  I  desired. 

**In  the  year  and  in  the  day  of  darkness  and  clouds,  before  there  were  any 
days  or  years,  the  world  was  plunged  Into  total  obscurity,  and  all  whs  cIih^m  and 
conftasion;  the  earth  was  covered  with  the  waters,  and  there  was  nothing  but 
mod  and  debris  over  the  Ikoe  of  the  globe.  In  thene  days  there  appeared 
visible  to  sight  a  god  whose  name  was  the  stag  {Ciervo),  and  whose  sur- 
name was  Lion-Tlper  {CmUhra  de  lion),  and  a  very  charming  and  beautiful 
goddess,  whose  name  was  likewise  CHervo,  and  whose  surname  was  Tiger 
viper  (CkUinra  dm  tigre).  From  these  divinities  originated  all  the  other  gods  of 
the  Indians.  As  soon  as  these  two  gods  appeared  they  took  on  human  shape, 
and  being  omnipotent  and  omniscient,  they  founded  a  huge  rf)ck  (/vfta),  on 
which  they  built  aomptuons  palaces,  made  with  the  greatest  art,  where  was 
their  home,  and  their  abode  on  earth ;  and  on  the  summit  of  the  most  lofty  part 
of  the  palaces,  there  stood  an  axe  of  copper  with  Its  edge  upwards,  upon 
which  the  heavens  rested.  This  rock  and  the  palaces  of  the  grxls  were  on  a  ytry 
lofty  mountain  peak  {Oerro)  near  the  pueblo  of  Apoala,  In  the  Province  known 
as  MixieeaAlia,  This  rock,  in  the  language  of  that  people,  bore  for  Its  name 
The-plaee-where'thf^teaven'WaM,  by  which  they  meant  to  express  that  It  was 
the  Paradise  and  abode  of  all  manner  of  pleasure  and  happiness,  and  where  there 
was  an  abundance  of  every  thing  that  was  good,  and  where  not  the  sllglitest  ele- 
ment was  ever  lacking  to  complete  felicity.  This  plRi^  wa<i  where  the  gods 
abode  at  their  first  coming  on  earth,  where  they  remained  many  ages  in  riulet 
and  contented  rest,as  the  locality  was  m»  pleasant  and  charming,  but  the  world 
all  in  darknev  and  clouds.   *    *    *   Of  these  gods,  the  father  and  mollier  of 
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all  the  other  divinities.  In  their  palaces  and  ooort,  were  born  two  sons,  very 
beaatlfiil,  shrewd  and  learned  In  all  the  arts  and  sciences.   The  first  was  called 
TTie'Wind-qfUhe'ninC'ViperSf  which  he  took  flrom  the  name  of  the  day  on  which  he 
was  born ;  the  second  received  the  appellation  of  the  Wlnd-o/'4he'niHe-eavemtf 
that  being  likewise  the  name  of  the  day  on  which  his  nativity  occurred.   These 
two  youths  were  brought  up  In  great  pomp.   The  elder  when  he  would  amuse 
himself,  took  the  form  uf  an  eagle  and  went  flying  through  the  hlrhestakies^ 
the  second  transformed  himself  Into  a  tiny  animal  in  the  form  of  a  winged 
snake,  with  which  he  flew  through  the  air  with  so  great  a  velocity  and  subtlety 
that  he  penetrated  the  hardest  rocks,  and  became  invisible.  The  eflTect  of  which 
was  that  those  who  were  over  his  head  could  hear  the  noise  and  turmoil  that 
was  made  below.   The  meaning  of  these  figures  was  to  exhibit  the  power  that 
these  gods  possessed  of  transforming  themselves  and  of  their  returning  to  their 
own  shapes. 

"These  brothers  then  remained  in  their  paternal  home,  living  in  comfort  and 
peace;  they  bethought  themselves  that  they  would  make  an  offering  and  saori- 
floe  to  the  gods,  their  parents,  to  effect  which  they  took  censers  of  clay  with  burn- 
ing embers  upon  which  they  cast  a  certain  quantity  of  ground  poison  in  lieu  of  in- 
cense. This,  say  the  Indians,  was  the  flrst  oflTering  ever  made  in  the  world.  After 
they  had  made  this  oblation,  the  brothers  created  a  pleasure  garden  Ibr  their  rec- 
reation, In  which  they  placed  trees  and  flowers,  fruits  and  roses,  sweet-emelling 
plants  and  other  varieties  of  vegetation.  Here  in  this  garden  and  orchard,  they 
refreshed  and  recreated  themselves  all  the  time  and  they  made  near  it  another 
pleasure-ground  (Prcuio),  In  which  were  stored  all  manner  of  things  neceasary 
for  the  oblations  and  sacriflces  which  they  had  to  make  and  offer  to  the  gods, 
their  parents. 

**  Whenever  these  brothers  left  the  house  of  their  parents,  they  disported  them- 
selves in  this  garden,  taking  care  of  the  trees  and  pi  ints,  and  seeing  to  their  In- 
crease and  preservation,  and  offering  from  time  to  time  the  aforesaid  oblation 
of  poison,  «fcc.  They  prayed  to  their  parents  at  the  same  time,  making  vows  and 
promises,  and  supplicating  them  by  virtue  of  the  oblation  which  they  were  offer- 
ing, and  through  the  other  saorlAces  they  gave  them,  that  ihey  would  think 
well  of  creating  a  heaven,  and  tliat  they  should  shed  a  light  upon  the  world, 
that  they  should  create  the  earth,  or  rather  let  the  waters  sink  and  the  dry 
ground  appear,  for  that  they  had  no  other  abode  and  resting  place  than  the 
narrow  11ml is  of  their  garden  and  orchard.  And  still  more  to  force  the  gods  to 
accede  to  their  request,  the  suppliants  pierced  their  ears  with  lancets  of  flint, 
drawing  blood  rrom  them  in  torrents.  This  they  did  also  to  their  tongues,  and 
with  the  blood  they  sprinkled  the  branches  and  trunks  of  the  trees  by  means  of 
a  sprinkler  made  of  the  branches  of  the  willow  tree  as  a  thing  holy  and 
blessed.  This  action  they  performed  to  show  their  entire  submission  to  the  will 
of  their  parents  whom  they  regarded  as  being  greater  gods  than  themselves. 
*  *  *  These  gods  had  children  •  •  •  after  which  there  was  a  general 
deluge  in  which  many  of  the  gods  were  drowned.  When  this  had  ceased,  the 
creation  of  the  heavens  and  the  earth  was  begun  by  a  god  whom  they  name 
CrecUor  of  all  ihinga^  who  restored  the  human  race,  from  which  was  populated  the 
Mixtec  kingdom." 

18  Of  toe  Mexican  Year. 


Boturini  2. 

Gemelli  ( Anales  1, 7, 290) 

1  Tecpatl, 

(pebble) 

1  Calll 

2  Acatl. 

(reed) 

2  Acatl 

a  TochtU, 

(rabbit) 

8  Tecpatl 

4  Caill, 

(house) 

4  TouhtU 

Veytia  agrees  with  Boturini, and  Orozcoy  Berra  (Anales  1,7, 290),  accepts  their 
arrangement  and  nomenclature. 
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The  eighteen  months  of  the  year  are  named  aa  followft : 


(Loreniana,  2.) 

1.  Atemostli 

2.  TltlU 

X  Tzcalli 

4.  Xllomanlste 

5.  Goanllholtl 

6.  Toscotzintli 

7.  Huey  Tozcoztli 

8.  Toxcatl 

9.  EsHlqualUctle 

10.  Tecailhaltzintli 

11.  Hney  Teculthultl 


Names  of  thb  Months. 

Orosco  y  Berra  (Anales  I,  vii,  191). 

(water  month)  1.  Itscalll,  Xochilhaitl. 

(things  even  and  Just)  2.  Xllomanalsltli,  atlacahu- 

aloo,  Cuahultlehua,  Cl- 
huallhuitl. 

(new  creation)  8.  TlacaxIpehnallstU,  ooha- 

ailhuitl. 

(offerings  of  the  new  maize)   4.  Tosoztontll. 

(grand  festival  of  the  viper)    5.  HueytozoztU. 

(lesser  ftMt)  0.  Tozoatl.Tepepochulliztli. 

(greater  fast)  7.  Etza)cua  liztll. 

(dangerous  for  the  fields)         8.  Tecall  NultzlntU. 

(eating  of  dry  fruits)  tf.  Huey  teonilhuatl. 

(feast  of  the  youthful  cava<    10.  Micailhuttzultli,  Tlaro- 


Hers) 
(feast  of  elder  lords) 


12.  Mlcta  ilhntzlntlll   (lesser  feast  of  the  dead) 


13.  Huey  miotall  hult 
11.  Ochpanitzll 

15.  Pachtllzlatll 

16.  HuoypachtU 

17.  Qoecholli 

18.  Panquetzallltzll 


(greater  feast  of  the  dead) 

(broom) 

(early  grains) 

(grains  and  large  trees) 

(the  flamingo T) 

(pennons  or  banners) 


ohlmaoo. 

11.  Huey  micall  huitl,  Xoco- 

tlhuetzi.  « 

12.  O.-hpaniztU,  Tenahuatl- 

Iztll. 
IS.  Pachtli,  Teotleoo. 
14..  Hueypachtll,Tepellhuitl. 
15.  Quecholll. 
10.  Panquetsallztll. 

17.  Atemoztll. 

18.  Tltltl. 


Days  of  the  Months. 


Lorenzana  (2) 
Clpactli  (serpent) 

Ehecatl'(air) 

Gain  (house) 

Cnestpallln  (lizard) 

Cohuati  (vloer) 

Mlquitzll  (death) 

Mazatl  (deer) 

Toohtll  (rabbit) 

Atl  (water) 

Ytzonlntli  (a  common  dog) 

Osmatll  (a  she  ape) 

Mall  nail  i  (a  mesh  of  cords) 


Chavero  (Anales  I,  VII,  245). 

1.  Clpactli  (the  first  light  from  be- 

low the  horizon) 

2.  Ehecatl  (the  wind) 
8.  CalU 

4.  Cuetzpalin 

5.  Cohuati 
e.  MlqnitsU 

7.  Mazatl 

8.  Tochtll 

9.  Atl 

10.  lUculntU 

11.  Ozoraatli 

12.  MallnalU 

13.  1.  Acatl 


Acatl  (reed) 

Then  follows  the  second  group: 
Ooelotl  (tiger)  14.  2.  Ocelotl 

QnaotU  (eagle)  15.  a  Cuauhtli 

Temtlatl  (grindstone)  10.  4.  CozcacuanhtU 

Qulahuitl  (rainy  water)  17.  5.  Ollln. 

Xochltl  (flower)  18.  0.  Tecpatl 

19  7.  Qulahuitl 
20.  8.  Xochltl 
1*  Ciniroeoeopit  qy.  flrom  cinili^  spindles  (Mazorcas),  Aill  of  dry  and  cured  maize 
and  eocopatict  something  that  burns  the  mouth  greatly.   (Molina  sub  vocibus.) 
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*>The  story  of  the  foiling  down  of  the  heaveni  app«M«  among  ^..^ 
Samoa,  where  two  trees  are  reported  to  have  grown  up  and  pnihed  them  into 
proper  place.  The  natives  of  V<tiiupu  have  a  tradition  in  which  two  of  the  sons 
of  the  first  couple  **  distinguished  themselves  by  raising  the  heaven  higher."  In 
Nikundu^  the  legend  runs  of  an  universal  darlcnessin  the  beginning  of  all  thinga 
and  that  the  heavens  were  down  and  resting  upon  the  earth  until  raised  by  two 
brothers.    (Samoa,  by  George  Turner,  pp.  198, 28S,  991.) 

SI  The  two  trees  into  which  the  gods  changed  themselves;  more  properly,  Tex- 
caquahuitl,  the  tree  of  the  warrior.  Quetsalveixochitl,  the  beaatilUl  roae  tree. 
— 'A.  U.  M.,  75w 

s>Mlxcoatl,a  name  of  Tescatllpoca.  Brinton,  A.  H.  M.,  M.  Iitao  Mixcoatl 
(A.  H.  M.  02),  white-cloud,  twin. 

ss  Four  hundred  men  created.  Brinton  considers  them  to  be  the  stars,  espe- 
cially as  they  later  were  translated  to  the  sky.  Codex  Chimalpopoca  (Myths, 
New  World,  207).  Four  birds  devoured  the  antediluvian  dwellers  on  earth. 

**  They  drew  blood  from  their  ears,  Ac.  In  ch.  8  (seq.)  Gamaxtli  talces  a  maguey 
thorn  and  draws  blood  from  his  tongue  and  ears.  The  Persians  drew  blood  firom 
ears,  arms  and  fince.    Cf.  Oareia,  iv,  801. 

*  TaloaUeeli  threw  his  son  into  the  cinders.  Should  be  Ttatoe.  (Cf.  Abraham 
&nd  Isaac.) 

*  Chlchimeoas  (Qarcla,  V, 2,822),  oflTered  no  let  or  hindrance  to  the  immigrants 
who  drove  them  away,  but  were  filled  with  flrlght  and  astonishment,  and  hid 
themselves  among  the  most  inaccessible  roclcs. 

But  the  C.  on  the  other  side  of  the  Sierra  Nevada,  where  the  Tlasoalteoans 
came,  did  not  behave  in  this  manner,  but  valiantly  resisted  the  Invaders,  being 
of  gigantic  stature,  endeavored  to  drive  them  out  of  the  land,  but  were  ulti- 
mately overcome  by  the  force  of  the  Tlascalteoans.  Then  they  had  resort  to 
stratagem,  and  feigning  peace  and  submission  invited  their  conquerors  to  a 
banquet  at  which  concealed  men  precipitated  themselves  upon  the  Tlascalte* 
cans  when  they  had  become  drunlLcn  and  helpless.  However,  the  Tlascalteoans 
rallied  to  the  assistance  of  their  comrades,  and  being  better  armed  and  disci- 
plined, ultimately  defeated  the  giants,  leaving  not  one  man  alive.  After  many 
generations  the  barbarous  Chichlmecas  became  civilised,  wore  clothes  and  be- 
came as  other  people,  forming  themselves  a  state.    (C£  Garcia,  V,  802.) 

Chichimeca.  (Clavigero  tr.  Cullen,  1. 91),  according  to  some  from  T^hiehiani, 
sucking,  because  they  sucked  the  blood  of  the  animals  which  they  hunted.  C. 
calls  them  Chechemecatl^  (Betancourt),  from  Chiohimi,  dogs'  beans.  If  the  name 
had  been  one  of  contempt  they  would  not  have  prided  themselves  upon  it,  as 
they  did.    Another  point  to  show  it  was  an  Indigenous  word. 

A  number  of  conjectural  etymologies  have  been  assigned  for  this  name,  but 
all  uiiBatisfiictory.  Ah  this  people  appear  to  have  been  aboriginal  It  seems  to 
me  that  auy  attempt  to  explain  lU  name  by  means  of  the  language  of  the  con- 
querors must  be  futile.  Those  who  speak  an  alien  tongue  have  always  been 
looked  upon  by  tlielr  neighbors  as  barbarians,  and  even  as  not  possessed  of 
rational  speech,  but  as  using  only  an  unintelligible  Jargon.  The  Latin  dramatist 
expresscH  the  feeling  in  his  lines,  Harbariis  hie  ego^  quid  non  intelligor  nuUi, 

According  to  Garcia  (V,  8, 821),  the  word  Nahuutl  means  the  people  that  speaks 
distinctly  and  makes  Itself  understood  (Cf.  Sahagun  X,  2d.)  (Buschman,  885>, 
"well  sounding,  clear,  distinct." 

Boturini,  78.  Chichimdcatl,  el  que*  chupa,  from  their  sucking  the  blood  of 
animals.    Chichi  means  mamar,  to  nurse.    Anales  3, 2, 00. 

^  Oamasal^,  more  properly,  Oimaxtli^  qu.,  a  name  of  Tescatllpoca  (A.  H,  M., 
90) ;  la/aja  noturna  (Anales  8,  8G^i).  He  was  worshiped  by  the  Tlascallans,  being 
there  the  same  as  Iluitzilopochtll.    Clavigero  i,  2,  ill.   (Cf.  Note  3.) 

^  Ce  acatl,  onereed^  the  day  of  Quetzalcoatl's  birth,  and  by  which  he  was  often 
called.    It  was  u  day  of  evil  omen,  and  no  one  born  on  it  could  hope  for  success. 

This  year  which  returns  but  once  in  the  Mexican  cycle  of  fiAy-two  years,  was 
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thp  one  Id  which  the  god  Qnetialeontl  « 
pened  fhat  In  thli  very  ye«r  Cortei  « 
propbeclet  bod  preceded  hlg  odTtat,  and  he  met»«OTerelgn  predlaposed 

-  Tlnpalla.  Thii  Ja  the  TlnpnUan  whioh  Brtnton  (A.  H,  «.,  86]  b«llev( 
the"C[ty  ortli^SiiD."  the  original  home  of  the  Asteoi.  All  tbUIwooDi 
Hun  myth.  The  word  ilgninea  "the red  tiind"  (Oodn  Ueodou,  AdkIm  I. 

It  waa  to  thle  country  that  Quelialcottll  was  lotiike  hia Journey  (Buachi 

est). 

"  nipndaii.  thp  red  land,  and  TUapan,  the  WbKe  land,  were  really  the 
ror  the  laud  of  the  auo.  Tlriipon  rrom  UtaU.  white  eutb,  and  pan  In." 
Hero  Myths.  135.)  The  IdPii  holds  grouail  amoDf  lORie  scbolnra  that  tt 
record  In  only  one  of  |otviieytDiii  up  and  dawn  thrnnt-hiheyalley  ofMt 

i^ChiipultaptMlt^lipHidmOiMlSlltM.    (Oarcla,tV,2il,)    Cerro  del  CIi 
(BoU  latrf^MaMPr 
^MHIbtaaaMi.   OoIlinMiftii  (A.  H.  U,  R).   The  hent  at  carved  motinln 


ERHATUH. 
On  p.g.  64ft  ,30.  ,i,e  from  bo.,„m.  for  ,uia  n^  i.um,„  r^  ,,i. 


•n  initOigor 


Aatmllar  myth  Is  narrawu  in..  .... 

feathered  »erpenl,"  which  seems  more  probable  from  luc  ^„.. 
name  with  the  buDcb  uffeathera,  Ibe  virgin  is  stated  here  Ui  bave  place< 
bosom. 
u  C"»a  means  (linrcla,  IV,  2)1)  the  tiavel  of  the  earth. 

*>Briiige  ofChapultepequo:  this  la  probably  a  clerical  error  ofpuvnEe  foi 
aaln  the  preceding  chapter  a  (fountain  or)  stream  or  w.it«r  (fuente)  is  ai> 
ae  existing  at  that  plane.  The  word  ueaus  bill  of  the  loeust,  from  c 
locusi,  andfrprc,  ahlil.    (Cr.NoteSO.) 

fin  theoriglDBl  It',  meaning  evidently  lr». 

••  In  the  original  din,  probably  an  error  tor  lot. 

"^iiliiiieriatl,  more  properly  Clhoaooatl;  the  serpeat  woman  (Mytl 
World,  lau};  ClbuacohualKClavliero,  I.SM). 


649 


[Phillips. 


the  one  In  whieh  the  god  Qnetsalooatl  wai  expected  to  reappear ;  and  It  no  hap- 
pened that.  In  thla  very  year  Cortes  entered  the  land  of  Mexico.  Gloomy 
propheelea  had  preceded  hU  adTent,  and  he  meta  soTereIgn  predisposed  to  sah- 
mission. 

*  TlapallA.  This  is  the  TiapcOlan  which  Brinton  (A.  H.  M.,  89)  helleves  to  be 
Che  **Clty  oTth^San,"  the  original  home  of  the  Astecs.  All  this  be  considers  a 
«Qn  myth.  The  word  signifies  **  the  red  land*'  (Codes  Mendosa,  Anales  1, 4, 178). 
Jli  was  to  this  ooantry  that  Quetsalcoatl  was  to  take  his  Journey  (Boschman,  p. 

**  Tiapnttan^  the  red  land,  and  TUapan^  the  white  land,  were  really  the  names 
<br  the  land  of  the  san.  TIsapan  flrom  tiM€Ul,  "while  earth,  and  pai»  in."  (Am. 
TIero  Myths,  186.)  The  Idea  holds  ground  among  some  scholars  that  this  long 
.reeord  Is  only  one  of  jonrneylngs  up  and  down  through  the  valley  of  Mexico. 

»  Chapultepeque.  Monte  des  Conejos.  (Garcia,  IV,  2.)8.)  Cerro  del  Chapulin 
CBot.  7^.    Bee  note  48. 

*>  Calnacan.  Colhuacan  (A.  H.  M.,  92).  The  bent  or  curved  mountain,  the 
laome  of  the  mother  of  the  gods ;  on  it  the  old  become  young  and  remain  at  any 
fl^e  they  desire;  years  leave  no  trace  upon  them.  In  the  legends  of  the  Choc- 
tAwa  occurs  mention  of  a  bending  hid  (Myths  New  World,  225).  Duran  (I,  i)  con- 
Sliders  it  another  name  for  Astlan.    Cf.  Buscbman.  691. 

**  Atelan,  reglo  de  gar^as,  land  of  the  heron,  ((iarcia,  4,  298  )  Bright  or  white 
land.  (Brinton  A.  H.  M.,  92.  Buscbman,  612.)  The  latter  the  more  generally  re- 
ceived ;  cf.  Ttapailan,  Note  29. 

'^ Suchimileo,  first  people  (gente  de  sementeras  de  Plores),  occupied  the  banks 
of  the  great  lagoon  of  Mexico  and  founded  a  city  of  the  same  name.  Garcia,  V, 
12.822. 

*«  Xoehimiico,   Place  of  the  field  of  flowers.    (Buschmann,  p.  7U0 ;  Clavigero,  2, 
228;  Boturini,78.)   Sometimes  written /$ii<;A<m/fco. 

»  Mixooail    (Brinton  A.  H.  M.,  92.  Istac-Mlxooatl,  the  white  cloud  twin),  god- 
dess of  hunting,  Ctav.,  i.  126.    Same  as  Camasale  (Notes  3, 27). 

*  ChaleoM.    The  name  signifies  Genie  de  tat  Boean.    Garcia,  V,  2, 822. 

*  Tenpaneea  {OctreiOt  V,  2,  322).   Gente  de  la  puente,  settled  on  the  west  side  of 
the  lagoon.    They  soon  founded  a  large  city,  Ascapusalco  (Hormlgucro). 

V  Texeuco,  Garcia  (V,  2,  322)  snys  the  Tcscucans  were  the  fourth  population  of 
Mexico,  coming  from  CtUua  {Oente  earva),  because  in  their  country  there  was  a 
very  crooked  Oerro, 

These  four  nations  encircled  the  lagoon,  and  of  them  all,  the  Tezcucans  were 
considered  as  the  most  polisned. 

*<^nansticaca  r  lugar  de  lot  Pinot. 

*Chicomuxtoque,  more  properly  should  be  CMcnmottoe,  the  Seven  caverns. 
(Garcia,  y,8£:  Boturini,  78.  Buschmann,  aber  die  Astek.  Ortsnamon,6ti3.) 

<>Coatebeqne,  more  properly  CbcUepeOt  the  hill  of  serpents. 

*QwtiUqu€,  more  proporly  OE>a^ioue,  "oneof  the  serpent  skirt**  (A.H.  M.,  77) 
from  whom  Hnltsilopochtii  was  born.  According  to  Olavlgero  (1237),  she  was 
the  goddess  of  flowers. 

A  similar  myth  is  narrated  (A.  H.  M..  93)  of  the  birth  of  (^uetsalcoatl*  **  the 
feathered  serpent,**  which  seems  more  probable  from  the  connection  of  this 
name  with  the  bunch  of  feathers,  the  virgin  is  stated  here  to  have  placed  in  her 
bosom. 

*Ckiseo  means  (Garcia,  IV,  2}1)  the  navel  of  the  earth. 

^Bridge  of  Chapultepeque:  this  is  probably  a  clerical  error  of  puente  for  fuen'e, 
asin  the  preceding  chapter  a  (fountain  or)  stream  of  water  (fuente)  is  spr>ken  of 
as  existing  at  that  place.  The  word  means  hill  of  the  locust,  from  ehapullH, 
loenst,  and  Irpee,  a  hill.   (Cf.  Note  80.) 

^In  the  original  tot,  meaning  evidently  tret, 

*In  the  original  dot,  probably  an  error  for  lot. 

*^lqaaooatl,  more  properly  ClhuacoAtl:  the  serpent  woman  (Myths  New 
World,  120);  Clhuaoohnatl  (Clavlgero,  1, 216). 
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^^Ti^apan  )  the  lame  place.  (Qarcia,  826,  THzaarAn,  agaas  blancas,  white 
Tif  apaa  t  water).  The  general  view  entertained  by  scholsn  la  that  the 
word  means  the  white  land  (A.  H.  M.,  135),  and  U  the  same  as  Tlapallan,  the 
home  in  the  distant  sun.    See  note  29.  « 

47*  Here  there  is  something  omitted,  probably  the  words  "a  woman,''  as  the 
rest  of  the  sentence  requires  It. 

Clavlgero  (Book  11,2  21,  CuUen,  p.  124,  tells  a  horrible  story  of  a  woman's 
sacrifice  (too  long  to  copy),  which  may  be  the  one  here  referred  to. 

^Quanmlxtltlan,  po«tea  Tenustltan.    Qarcla,  325;  Culdad  del  popnl,  Bot.,  78. 

Tenoxtltlan,  more  correctly  Tenochtltlan,  fk'om  teil^  a  stone,  and  NoefUii,  a 
nopal  (meaning  the  wild  flg  on  the  rock.  TYinol  en  piedra,  Qarcla,  V,  326). 
Buschmann,  p.  702. 

^AcamaplctU.  Qarcla,  V,  2  3,  334.  Third  king  of  the  Mexicans,  Cbrln^,  be- 
ing second,  and  Tenuch  first.  {Clavigerot  I,  ill,  127;  Lorensana,  p.  9.) 

Names  of  the  kings  of  Tenochtltlan  according  to 


Clavigero,  1,  III,  127. 

1.  Acamapltzln 

2.  Hultzlllhultl 

3.  Chlmalpopoca 

4.  Itzcoatl 

5.  Monteuozoma  or  Montezuma 

6.  Axajacatl 

7.  Tlzoc 

8.  Ahultzotl 

9.  Montezuma 


iMrentana^  9. 

1.  AcamaplxtU 

2.  Hultstllhull 

3.  Chlmalpopoca 

4.  Ixcoatl 

5.  Montezuma,  the  elder 

6.  Tlsotzln 

7.  Axalacac 

8.  Ahultzol 

9.  Montezuma 


^no/M  77, 1,58. 

1.  Tenuch,  A.D.  1321. 

2.  Acamplchl,  A.D.  1370. 

3.  Huicllyhultl.  A.D.  1396. 

4.  Chlmalpupuca,  A.D.  1417. 

5.  Ixcoacl,  A.D.  1-127. 

6.  Huehue  motec^uma,  A.D.  1440. 

7.  Axayacacl,  A.D.  1460. 

8.  Tl^ocicatzl,  A.D.  1482. 

9.  Ahul^ocln,  A.D.  1186. 
10.  Molecf  uma,  A.D.  1502. 

Garcia  (v.  Hi,  324),  makes  AcamaplctU  the  third  ruler. 

^'Seems  to  resemble  the  title  of  Prince  Consort. 

SI  Cuemavaea.  Garcia  (Origin  de  los  Indlos,  Llb.V,|  ii,  p.  322)  says  that  Quauh' 
nahuac  (a  word  meaning  the  place  whence  the  voice  of  the  eagle  sounds)  was 
corrupted  in  common  language  into  Cuertiavaca,  He  states  that  It  was  the 
capital  city  of  a  fertile  and  populous  province,  which,  in  his  days,  was  known. 

*2  They  took  away.   (Qy.  the  original  one?) 

^•Tlascaltecas  (gente  de  pan).  Garcia,  V,  1,  322.  Were  the  sixth  people; 
built  and  settled,  and  their  chiercity  was  named  Tlascala.  This  nation  aided 
the  Spaniards. 

"  Dende  un  mHo  ynveman  f 

MThe  Indian  woman,  Marina,  who  fell  In  love  with  Cbrlez,  and  accompanied 
him  as  his  interpreter.  The  words  In  the  original  are,  "For  una  lengua  dlcha 
Marina.^' 

^  Sahagun,  Lib.  XII,  eh.  29,  also  speaks  of  this  epidemic  of  small-pox. 

w  Oydorea,  auditors,  councillors  of  state. 

w  I.e.,  the  days  to  lengthen. 


1888.1  6*>1  [Vaux. 

**  T^AD^igna  (flentalesi  women),  allaii  Qt^emiDe.  More  properly,  TEitEimimlne 
(Anales  II,  <,  7),  the  dreadfal  ones.  The  conclusion  of  a  cycle  was  a  grnve  event 
for  the  Mexicans,  for,  according  to  their  religions  ideas,  it  was  possibly  the  date 
/orth«  end  of  the  world.  ''All  the  inhabitants,**  says  Torquemada,  *' were  in 
arreat  fear  and  trembling  lest  when  the  lights  were  extinguished  they  should 
never  more  be  rekindled,  but  on  that  very  night  the  human  race  would  come 
Vo  an  end,  and  darkness  eternal  would  reign  over  all ;  nosun  should  everappear 
mgaln,  but  the  l^UxUnimeif  fearlul  demons,  would  descend  and  eat  up  all  man- 
Kind."    AnaUs,  dre,  II,  i,  7. 

**  1.  A  eeharon  una  ecn  olra. 

*** Qney,  ver,  omitted  r  In  which  case  the  sentence  read  JSrte  no  pudo  (ver),  d 
Jdonfetuma,  ooald  not  bear  with  Montezuma,  detested  him. 

«>How  much  more  humane  than  the  maxim  of  the  civil  law,  partuj  sequitur 
'^^^ntreml  One  who  lay  with  an  Immature  girl,  or  another's  slave,  became  a  slave. 
<Oarcla,  8, 2,  111 :  Torquemada,  zii,  8;  Herrera,  IV,  g,  10  ) 

<i*  Tianguez  i»honld  be  more  properly  Tianqui  izli.    (Anales  III.  2, 66.) 

«si\Bpf.  <*The  Mexicans  called  in  their  tongue  the  Supreme  Pontiff^  by 
t.lie  nameof  Aipa.**    (Herrera  III,  ir,  zv,  p.  690.    ^fmtfiter,  Garcia  V,  xii,  900.) 

JPapaehUe,  "Heof  the  flowing  locks,"  corrupted  to  Papa,  was  one  of  the  names 
of  Quetzalcoatl  (A.  H.  M.,  60),  hence  the  title  may  easily  have  been  transferred 
tfO  hit  priests. 


The  Pennsylvania  Prison  System,    By  Richard  Vaux. 
{Read  Irfore  the  American  Philosophical  Society,  June  £0,  I884,) 

The  Pennsylvaiiia  Prison  System  had  its  origin  in  an  effort  to  correct 
the  abases  in  the  place  of  incarceration  of  ail  classes  of  violators  of  law. 
The  common  Jail,  under  the  colonial  government  of  the  Province  of 
Pennsylvania,  was  the  recejptacle  of  every  such  offender. 

In  the  city  prison  of  Philadelphia,  located  at  Market  and  Third  streets, 
in  1770,  young  and  old,  black  and  white,  men  and  women,  boys  and  girls 
were  congregated  indiscriminately  in  custody,  for  misconduct,  misdemea- 
nor, and  felony,  either  before  trial,  after  conviction,  or  for  want  of  bail 
for  surety  of  the  peace.  It  was  a  moral  pest  house.  Bad  as  it  was,  it  was 
better  than  Newgate,  for  England  was  without  a  rival  in  the  infamous 
management  of  her  then  chief  public  prison  in  London. 

80  early  as  1775  a  sensible,  thoughtful  man — a  merchant — Mr.  Richard 
Wistar,  residing  near  by,  had  his  attention  directed  to  the  horrible  condi- 
tk>n  of  this  city  prison.  In  1776,  on  the  7th  of  February,  a  society  was 
formed,  styled  the  '*  Philadelphia  Society  for  Assisting  Distressed  Pris- 
oners." The  occupation  of  Philadelphia  by  the  British  army  terminated 
the  labors  of  this  society  in  the  month  of  September,  1777.  In  the  year 
1787,  May  8th,  the  first  society  was  revived  by  its  successor  "The  Phila- 
delphia Society  for  Alleviating  the  Misery  of  Public  Prisons.''  Some  of 
the  members  of  the  first  Society,  and  others  like-minded,  engaged  in  this 
revival  of  the  organization  of  1776. 

On  the  16lh  of  August,  1787,  William  White,  D.D.,  Bishop  of  theProt- 
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estant  Episcopal  Church,  afi  president  of  this  societj,  addressed  the  citizens 
of  Philadelphia  for  aid — aid  for  a  practical  benevolence  which  foand  the 
evil,  and  undertook  to  apply  the  remedy.  It  was  not  humanitarianism — 
that  restless  agitation  of  the  sympathies  of  try-to  do-something  people, 
which  usually  is  converted  into  mist. 

The  criminal  laws  fh)m  1718  to  1794  were  ameliorated.  In  1718  ten 
crimes  were  capital.  On  the  15th  of  September,  1786,  by  the  influence  of 
an  already  developed  interest,  an  act  of  Assembly  was  passed  to  markedly 
inodify  the  criminal  code  of  the  province.  This  was  the  first  legislative 
reform.  It  substituted  for  robbery,  burglary,  and  the  crimes  against 
nature,  imprisonment  at  hard  labor,  for  the  death  penalty.  On  the  27th 
of  March,  1789,  this  first  act  was  amended.  The  act  of  April  5th,  1790, 
repealed  both  acts,  and  the  act  of  1794  made  murder  only,  a  capital  crime. 
Ko  important  legislation,  as  to  the  criminal  code,  occurred  from  1821  to 
1860. 

The  first  Constitution  of  the  State  in  1776,  chapter  2,  section  28,  pro- 
vided "That  punishments  be  made  in  some  cases  less  sanguinary  ;"  and 
by  section  89,  hard  labor  in  prisons  be  substituted.  In  1786  some  of  these 
provisions  were  enforced.  **Penn's  Great  Law  "  of  1682,  enacted  for  his 
province,  10th  section,  provided  that  '*  all  prisons  shall  be  workshops  lor 
felons,  vagrants,  and  loose  and  idle  persons."  Prior  to  the  Revolution 
these  laws  were  generally  disregarded. 

From  Mr.  Richard  Wistar's  first  efforts  in  1775,  till  April  5th,  1794. 
slow  but  effective  measures  were  taken  to  reform  the  penal  laws  and  the 
prison  system  of  Pennsylvania.  They  were  the  outcome  of  the  earliest 
practical  thoughts  on  this  subject  in  America. 

It  is  to  be  noticed  that  in  Italy,  1718,  the  Hospital  of  St.  Michael  was 
founded,  and  there  was  first  introduced  in  Europe  reforms  in  prison  dis- 
cipline. It  was  an  experiment  suggested  by  philosophy  and  benevolence, 
and  remained  for  nearly  a  century  the  only  like  instance  on  that  continent. 

It  was  a  successful  undertaking.  Parenthetically  it  may  be  said,  with- 
out too  broad  an  assertion  that,  so  far  as  is  known,  the  present  congregate 
prisons  of  the  United  States  in  some  features  are  copies  of  the  St.  Michael, 
originated  one  hundred  and  sixty-six  years  ago. 

In  1718,  February  22d,  a  law  was  passed  for  erecting  houses  of  correc- 
tion and  workhouses  in  the  Province  of  Pennsylvania.  While  this  law 
of  1718  authorized  these  establishments,  they  were  intended  simply  as 
receptacles  for  vagrants  and  incapables.  . 

In  1775  a  work  appeared  on  "The  State  of  Prisons  in  England  and 
Wales,"  which  first  directed  the  attention  of  the  English  people  to  the 
subject  of  the  then  terrible  condition  of  these  institutions. 

During  this  progress  of  a  thoughtful  investigation  into  the  needed  reform 
of  existing  methods  of  prison  management,  it  became  apparent  to  those  in 
Philadelphia  engaged  in  the  examination,  that  a  radical  change  in  both  the 
crime  code,  and  the  punishment  of  convicts  was  the  only  possible  relief 
for  the  abuses  and  miseries  existing  in  the  prisons.    The  crime  code  was 
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severe  without  discrimination,  the  prison  treitment  6f  oopyicts  was  irra- 
tional, disgraceful,  and  produced  those  results  both  were  intended  to 
prevent 

The  evil  was  at  the  root  of  convict  treatment,  at  the  foundation  on  which 
the  plan  rested.  Incarceration  at  hard  labor  was  the  only  spedflc  for  all 
felonies  or  crimes  of  aggravation. 

The  public  mind  considered  public  safety  secured  if  violators  of  law 
were  imprisoned,  and  there  it  ceased  to  regard  the  crime  or  the  criminal. 

This  actual  condition  of  the  law  and  its  administration  convinced  the 
able  men  interesting  themselves  in  the  question,  that  in  the  incarceration 
of  criminals  a  thorough  change  of  method  must  be  established  by  law. 

The  associating  or  congregating  convicts  at  work  or  otherwise  while  in 
prison  was  deemed  so  unwise,  degrading,  and  irrational,  if  any  benefit  to 
the  prisoner  or  advantage  to  society  was  expected  fW>m  imprisonment,  that 
this  form  of  treatment  must  primarily  be  abolished.  This  was  the  initial 
step  in  prison  reform.  The  leading  minds  investigating  this  subject  reached 
this  conclusion  so  early  as  1787. 

A  memorial  from  the  Society  for  Alleviating  the  Miseries  of  Public 
Prisons  was  addressed  to  the  representatives  of  the  freemen  of  the  Com- 
monwealth of  Pennsylvania  in  General  Assembly  met,  on  the  shocking 
treatment  of  prisoners  then  existing,  in  which  it  is  stated  "that  punish- 
ment by  more  private  or  even  solitary  labor  would  more  successfully  tend 
to  redeem  the  unhappy  objects."  The  memorialist  recommended  for  the 
consideration  of  the  General  Assembly  "  the  very  great  importance  of  a 
separation  of  the  sexes  in  public  prisons."  Legislation  to  this  end  was 
asked.  In  this  memorial  is  to  be  found  the  first  suggestion  of  two  prin- 
ciples, which  either  in  their  assertion  or  presentation,  gave  no  promise  of 
the  signal  importance  they  were  to  exercise  over  the  subject  of  prison 
reform,  or  that  they  were  to  become  the  basis  of  the  Pennsylvania  prison 
system.  They  were  the  origin  of  the  system  of  separation  of  prisoners 
during  their  incarceration,  and  that  labor  was  an  element  in  their  pun- 
ishment. 

To  this  memorial  the  Supreme  Executive  Council  of  Pennsylvania,  on 
the  20th  of  November,  1788,  replied  by  the  adoption  of  a  resolution  ask- 
ing information  as  to  its  subject-matter. 

The  society  made  a  full  statement  to  this  resolution  of  inquiry,  and  it 
was  presented  to  the  Council  in  1788. 

In  the  following  year  the  society  presented  a  plan  for  the  positive  im- 
provement of  the  prison  discipline  of  the  State. 

The  propositions  contained  in  this  plan  were  enacted  into  the  law  of  1700. 

In  1773  the  erection  of  a  State  prison  was  begqn,  located  at  the  south- 
east corner  of  Sixth  and  Walnut  streets,  in  Philadelphia,  and  on  its  com- 
pletion the  test  was  applied  of  the  reforms  suggested. 

The  Legislature,  by  the  act  of  April  8th,  1790,  to  reform  the  penal  laws 
of  this  State  and  try  the  separate  confinement  principle  of  imprisonment^ 
declared  Its  purpose  in  this  act  as  follows  :    •    •    • 
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"And  whereas,  the  laws  heretofore  made  for  the  pnrpoee  of  canyiog 
the  said  provisioDS  of  the  Constitution  into  effect  have  in  some  degree 
failed  of  success,  from  the  exposure  of  the  offenders  employed  at  hard 
lahor  to  public  view,  and  from  the  communication  wiih  each  other  not 
being  sufficiently  restrained  within  the  places  of  confinement ;  and  it  k 
hoped  that  the  addition  of  unremitted  solitude  to  laborioua  employment, 
as  far  as  it  can  be  effected,  will  contribute  as  much  to  reform  as  to  deter. 

"  Section  8  of  the  act  provides  for  the  erection  of  cells  in  the  gaol  yard  for 
the  purpose  of  confining  there  the  more  hardened  and  at rodoos  offenders. 
Section  10  declares  the  cells  to  be  a  part  of  the  gaol  and  requires  all  per- 
sons who  cannot  be  accommodated  in  the  cells  to  be  kept  separate  and 
apart  from  each  other,  as  much  as  the  convenience  of  the  building  will 
admit. 

"  Section  18  restricts  the  visitors  to  the  prison  to  various  oflScials  and 
persons  having  a  written  'license ^  signed  by  two  inspectors." 

This  law  was  a  decided  triumph  for  those  engaged  in  prison  reforms.  It 
was  the  first  authoritative  endorsement  by  the  Legislature  of  Pennsylvanis 
of  the  two  principles  to  which  attention  has  been  called.  '  Though  tenta- 
tive in  its  object,  it  placed  the  Pennsylvania  prison  system  on  its  trial, 
limited  as  it  was  to  the  most  ill-devised  and  circumscribed  opportunities. 

In  the  year  1801  the  society  again  addressed  the  Legislature  stating  the 
progress  made  by  former  Legislatures  in  preventing  crime  and  refonniog 
criminals  were  satisfactory,  •  •  •  « though  it  was  not  expected  that 
the  practical  part  could  be  suddenly  or  completely  effected."  It  was  con- 
sidered then  only  as  an  experiment.  The  society  again  urged  the  Legis- 
la'ure  to  make  a  fair  experiment  of  solitude  and  labor  on  convicts. 

In  1803  a  marked  confidence  is  shown  by  the  memorial  of  the  society  to 
the  Legislature,  as  the  following  extract  proves : 

**  Placed  as  we  are  in  a  situation  to  observe  the  salutary  effects  of  soli- 
tude and  labor  in  preventing  crimes  and  reforming  criminals,  we  trust  you 
will  as  heretofore  receive  our  application  with  indulgence,  and  therefore 
again  respectfully  submit  to  your  consideration  the  propriety  of  granting 
another  building  for  the  purpose  of  making  such  separation  amongst  pris- 
oners as  the  nature  and  wants  of  this  truly  benevolent  system  requires." 

Persistent  in  its  efforts,  and  gaining  knowledge  and  faith  from  experi* 
encc,  in  1818  the  society  more  broadly  expressed  itself  in  a  memorial  to 
the  Legislature.  Confirming  the  satisfaction  which  thus  far  had  attended 
the  trial  of  the  system,  imperfect  as  it  was,  the  memorialist  ♦  ♦  **  there- 
fore respectfully  request  the  Legislature  to  consider  the  propriety  and  ex- 
pediency of  erecting  penitentiaries  in  suitable  parts  of  the  State  for  the 
more  efTectual  employment  and  separation  of  prisoners,  and  of  proving 
the  efficacy  of  solitude  on  the  morals  of  those  unhappy  objects." 

AAer  such  earnest  appeals,  asserting  the  confident  belief  in  the  princi- 
ples of  separation  of  convicts  during  imprisonment  by  men  whose  high 
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character  and  large  ability  saye  great  weight  to  their  opinion,  the  Legisla- 
ture coald  not  fkil  favorably  to  regard  the  prayers  oflho  society 

But  it  was  not  till  1831,  that,  after  the  last  effort  of  the  society  to  ob- 
tain the  necessary  and  essential  legislation,  the  law  was  passed  on  March 
20,  1821,  for  the  erection  of  a  State  Penitentiary  within  the  city  and 
county  of  Philadelphia. 

Justice,  simple  Justice,  to  the  labors  which  resulted  in  the  enactment  of 
this  law,  and  the  men  who  secured  its  passage,  makes  jt  proper  to  give 
tliis  memorial  of  the  society  on  which  the  Legislature  was  induced  to  act. 
It  is  a  statement,  or  the  epitome  of  the  reform,  for  the  half  century  pre- 
ceding its  publication : 

To  the  Senate  and  Route  of  Representatives  of  the  6ommonweaUh  of  Penn- 
sylvania in  General  Assembly  met : 

The  memorial  of  the  Philadelphia  Society  for  Alleviating  the  Miseries 
of  Public  Prisons,  respectfully  represents : 

That  it  is  now  nearly  forty  years  since  some  of  your  memorialists  asso- 
ciated for  the  purpose  of  alleviating  the  miseries  of  public  prisons,  as  well 
as  for  procuring  the  melioration  of  the  penal  code  of  Pennsylvania,  as  far 
as  these  effects  might  be  produced  through  their  influence. 

In  performance  of  these  duties  which  they  believed  to  be  required  of 
them  by  the  dictates  of  Christian  benevolence  and  the  obligations  of  hu- 
manity, they  investigated  the  conduct  and  regulations  of  the  Jail,  and 
likewise  the  effects  of  those  degrading  and  sanguinary  punishments  which 
were  at  that  period  inflicted  by  the  laws  of  this  Commonwealth.  The 
result  of  these  examinations  was  a  full  conviction  that  not  only  the  police 
of  the  prison  was  faulty,  but  the  penalties  of  the  law  were  such  as  to  frus- 
trate the  great  ends  of  punishment  by  rendering  offenders  inimical,  instead 
of  restoring  them  to  usefulness  in  society. 

With  these  impressions,  alterations  in  the  modes  of  punishment  and  im- 
provements in  prison  discipline  were  from  time  to  time  recommended  to 
the  Legislature,  by  whose  authority  many  changes  were  adopted,  and 
many  defects  remedied. 

These  reforms,  from  the  nature  of  existing  circumstances,  were,  how- 
ever, of  comparatively  limited  extent,  but  as  far  as  the  trial  could  be 
made,  beneficial  consequences  were  experienced. 

Neighboring  States  and  remote  nations  directed  their  attention  to  these 
efforts,  and,  in  many  instances,  adopted  the  principle  which  had  influenced 
the  conduct  of  Pennsylvania. 

At  the  time  of  making  the  change  in  our  penal  code,  substituting  soli- 
tudo  and  hard  labor  for  sanguinary  punishments,  the  experiment  was 
begun  in  the  county  Jail  of  Philadelphia,  rather  than  the  execution  of  the 
laws  should  be  deferred  to  a  distant  period,  when  a  suitable  prison  might 
be  erected.  Under  all  the  inconveniences  then  subsisting,  the  effects 
produced  were  such  as  to  warrant  a  belief  that  the  plan  would  answer  the 
most  sanguine  wishes  of  its  friends,  if  it  could  be  properly  tried.     But 
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the  constructlou  of  that  prison  nnd  its  crnncled  condition,  being  Uie  oolf 
peaiteutiarj  used  for  aW  Ihe  convicts  of  the  Stale,  leave  bat  slenilcr  hopn 
of  the  accomplishment  of  the  humane  intentions  of  llie  Legi»latiirr~ 

Your  memorialists  believe  Ihnt  tbef  discover  in  the  recent  nicasurci  of 
tlie  Commonweallh,  a  promise  which  will  fulSlI  tbe  deaigDe  of  bco«r»- 
IcDce  In  tills  rcapert.  The  edifice  now  in  progress  »t  Pitteburf  fur  Il« 
rccep'loD  of  priBOners.  constructed  at>on  a  plan  adapted  to  strict  Mltlti; 
CO  nil  Dement,  will  go  far  towards  nccninpHshtng  this  great  purpose  :  tai 
your  memnrialists  are  induced  to  hope  thai  the  game  enligblened  poHq' 
which  dictAied  the  erection  of  a  Slate  prison  in  tlie  we«iem.  will  prorUi 
for  the  establishment  of  a  similar  one  in  the  eastern  pan  of  the  SInle. 

Reasons  of  the  most  serious  and  substantial  nature  might  bo  urged  to 
show  the  nbsoUile  necessity  which  eiials  for  a  penlteittiunr  In  ibir  dly  and 
county  of  Pliiladelpliia.  whether  we  regard  the  securiiy  of  society  or  (ha 
■  nttoraUom  of  tbe  oOaaim  ^Mnit  Urn  Itm.  U  vOI  not  M  bmoh*!;  Imn 
to  ledte  the  klanntng  prooh  whieh  Bight  be  ■ddneecl  In  u^pott  «C  iMr 
<9)nlaiu,  but  ntOt  to  the  docnmeata  herawAb  ftanMed.  wUck  «d^ 
Dm  aotoal  condition  of  the  |»tooB.  Tour  meoMrWiMti  tlwrelht^  nipMt- 
ftilly  Teqoeit  Uutt  yon  vlll  be  ploMed  totake  thosul^MtttndMrjrawMri- 
oiia  oonsldentloa,  and  tf  yon  Judge  it  ri^t,  to  paae  %  Inw  fat  the  eneihe 
of  a  penitentiary  fbr  the  BaMen  Dbtriot  of  the  State,  In  vbkta  Um  twijri 
of  solitude  and  hard  lahar  may  be  fUrly  and  efltetnally  pvored. 

Blgned  by  order  and  on  behalf  of  the  Soctoty. 

WILLIAM  WHITB.  JPmtimL 
WILLIAM  R06ER9,   Viet  PrfiitA 
THOMAS  WISTAR,  F*M-iV«iUnl. 
NICHOLAS  COLLIN, 
SAMUEL  POWEL  QRIFnTHS. 
JOSEPH  REED, 
ROBERTS  VAUX. 

Attest :  Calbb  Cresson,  Secretary, 

This  agitation  of  the  reform  in  both  the  peual  laws  and  sytten  «f 
convict  punishment,  tbongb  originating  and  developed  In  Philadelpbis. 
extended  to  the  western  part  of  the  Slate.  On  tbe  Bd  of  Maidi. 
1818,  Ibe  Legislature  autboriied  Ibe  erection  in  the  county  of  Alkgbeaj. 
ofaStaie  penilenliary  on  the  "solitary"  plan,  and  in  1880Jt  waslntbe 
course  of  completion. 

The  non  association  of  prisoners  being  tbe  primary  object  of  the  fliendi 
of  the  movement  at  its  Inception,  and  tbe  congregaUon  of  ell  age%  ten*. 
and  degrees  of  criminality  being  tbe  gross  evil  songbttobeaboliahed.lt 
was  necessary  to  suggest  a  method  of  Incarceration  which  was  in  radical 
antagonism  to  tbo  existing  abuse.  More  intent  In  tbe  trial  of  the  prapori- 
tion  than  In  designating  It  by  any  special  term,  the  word  Mlitary  tumMi 
almost  unconsciously  to  assert  itself  as  the  deacripltve  name  of  Ihe  re- 
formed system.    It  was  not  in  any  sense  tbe  technical  definition,  and  il 
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in  some  degree  eliminated  the  idea  of  solitary,  as  contradistinguished  to 
the  associate  or  congregate  relations  of  all  prisoners  in  the  county  prisons 
or  jails. 

The  use  of  this  term  "  solitary"  was  most  unfortunate  in  the  first  days 
of  the  trial  of  the  new  theory.  Very  much  of  the  opposition  that  arose 
against  it  came  from  the  misconception  of  the  subject  by  the  use  of  this 
word. 

The  Allegheny  prison  was  designed  by  Mr.  Haviland»  an  architect  of 
Philadelphia,  of  very  high  professional  repute.  As  there  was  no  example 
on  which  to  rely  for  the  plan  of  the  building  intended  for  the  complete 
and  unexceptional  ieparcUian  of  convieU  during  imprisonment,  Mr.  Havi- 
land  had  to  conceive  the  plan  of  the  building  from  the  information  he 
could  obtain  from  its  advocates,  and  those  few  who  were  enlisted  as  its 
promoters. 

The  drawings  for  the  Pittsburg  prison,  as  it  was  called,  were  from  the 
first  impressions  of  what  was  necessary. 

In  1821,  when  the  Eastern  or  Philadelphia  State  Penitentiary  was 
erected,  Mr.  Haviland's  experience  suggested  m^ny  improvements,  so 
that  the  Eastern  Penitentiary,  in  1829,  when  it  was  opened  for  the  recep- 
tion of  convicts,  was  of  course  regarded  as  the  true  exposition  of  the  sepa- 
rate, called  however  the  solitary,  system. 

An  examination  of  the  corridors  first  erected  prior  to  1829,  and  those 
erected  in  1872,  will  give  the  best  idea  of  the  improvements  which  experi- 
ence made  manifestly  necessary. 

Naturally  so  radical  a  change  in  the  criminal  law,  act  April  23d,  1829, 
and  the  mode  of  convict  punishment,  act  31arch  20th,  1821,  and  the  act 
of  28th  March,  1831,  as  followed  the  partial  completion  of  the  solitary 
prison,  and  the  enactment  of  these  laws  relating  to  crimes  and  penalties, 
caused  discussion,  hostilities,  and  opposition. 

Better  to  condense  the  arguments  of  the  friends  and  opponents  of  the 
Pennsylvania  prison  system,  as  it  was  then  styled,  the  following  extracts 
are  given  from  then  accepted  authority  : 

Roberts  Vaux,  in  his  reply,  1827,  to  Mr.  William  Roscoe,  of  London, 
thus  answers  his  chief  objections  : 

"  It  is  very  evident  to  my  mind  that  the  true  nature  of  the  separate  con- 
finement which  is  proposed,  requires  explanation.  I  will,  therefore,  en- 
deavor to  describe  what  is  intended  by  its  friends.  Previously,  however, 
it  ought  to  be  understood  that  the  chambers  and  yards  provided  for  the 
prisoners  are  lil&e  anything  but  those  dreary  and  fearful  abodes  which  the 
pamphlet  before  me  would  represent  them  to  be,  '  destined  to  contain  an 
epitome  and  concentration  of  all  human  misery,  of  which  the  Bastile  of 
France  and  the  Inquisition  of  Spain  were  only  prototypes  and  humble 
models.'  The  rooms  of  the  new  penitentiary  at  Philadelphia  are  fire- 
proof, of  comfortable  dimensions,  with  convenient  courts  to  each,  built  on 
the  surface  of  the  ground— judiciously  lighted  from  the  roof^well-venti* 
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lated  and  warmed,  and  iDgenfously  provided  with  means  for  affording  a 
continual  supply  of  excellent  water,  to  insure  the  most  perfect  cleanliness 
of  every  prisoner  and  his  apartment.*  They  are,  moreover,  so  arranged 
as  to  he  inspected  and  protected  without  a  military  guard,  usually  though 
unnecessarily  employed  in  estahlishments  of  this  kind  in  moat  other 
States. 

"  In  these  chambers  no  individual,  however  humble  or  elevated,  can  be 
confined,  so  long  as  the  public  liberty  can  endure,  but  upon  conviction  of 
a  known  and  well-defined  offence,  by  a  verdict  of  a  Jury  of  the  country, 
and  under  the  sentence  of  a  court  for  a  specific  time.  The  terms  of  im- 
prisonment it  is  believed  can  be  apportioned  to  the  nature  of  every  crime 
with  considerable  accuracy,  and  will  no  doubt  be  measured  in  that  mer- 
ciful degree  which  has  formerly  characterized  the  modern  penal  legisla- 
tion of  Pennsylvania.  Where,  then,  allow  me  to  inquire,  is  there  in  this 
system  the  least  resemblance  to  that  dreadftil  receptacle  constructed  in 
Paris  during  the  reign  of  Charles  the  FiHh,  and  which  at  different 
periods,  through  four  centuries  and  a  half,  was  an  engine  of  oppression  and 
torture  to  thousands  of  innocent  persons ;  or  by  what  detortion  can  it  be 
compared  to  the  inquisitorial  courts  and  prisons  that  were  instituted  in 
Italy,  Portugal  and  Spain,  between  the  years  1251  and  1637? 

"With  such  accommodations  as  I  have  mentioned,  and  with  the  mod- 
erate duration  of  imprisonment  contemplated  on  the  Pennsylvania  plan, 
I  cannot  admit  the  possibility  of  the  consequences  which  thy  pamphlet  pre- 
dicts, '  that  a  great  number  of  individuals  will  probably  be  put  to  death 
by  the  superinduclion  of  diseases  inseparable  from  such  mode  of  treat- 
ment.' I  do  not  apprehend  either  »the  physical  maladies  so  vividly  por- 
traj'cd,  or  the  mental  sufferings  which,  with  equal  confidence  it  is  prom- 
ised, shall  •  cause  the  mind  to  rush  back  upon  itself  and  drive  reason  from 
her  scat.'  On  the  contrary,  it  is  my  belief  that  less  bodily  indisposition, 
and  less  mortality,  will  attend  separate  confinement  than  imprisonment 
upon  the  present  metliod,  for  which  some  reasons  might  be  given  that 
would  be  improper  here  to  expose. 

"By  separate  confinement,  therefore,  it  is  intended  to  punish  those  who 
will  not  control  their  wicked  passions  and  propensities,  thereby  violating 
divine  and  human  laws  ;  and,  moreover,  to  effect  this  punishment,  with- 
out terminating  the  life  of  the  culprit  ic  the  midU  of  his  wickedness,  or 
making  a  mockery  of  justice  by  forming  such  into  communities  of  har- 
dened and  corrupting  transgressors,  who  enjoy  each  other's  society,  and 
contemn  the  very  power  wliich  thus  vainly  seeks  their  restoration  and 
idly  calculates  to  afford  security  to  the  State  from  their  outrages  in  the 
future. 

"  In  separate  confinement  every  prisoner  is  placed  beyond  the  possibility 
of  being  made  more  corrupt  by  his  imprisonment,  since  the  least  associa- 

*  The  exact  size  of  the  chambers  is  eight  feet  by  twelve  feet,  the  highest  point 
of  the  celilng  sixteen  feet.    The  yards  are  eigut  feet  by  twenty  feet. 
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lion  of  convicts  with  each  other  must  inevitably  yield  pemicioos  conse- 
qnences  in  a  greater  or  less  degree. 

"  In  separate  confinement  the  prisoners  will  not  know  who  are  under- 
going punishment  at  the  same  time  with  themselves,  and  thus  will  be 
afforded  one  of  the  greatest  protections  to  such  as  may  happily  be  enabled 
to  form  resolutions  to  behave  well  when  they  are  discharged,  and  be  bet- 
ter qualified  to  do  so ;  because  plans  of  villainy  are  often  formed  in  Jail 
which  the  authors  carry  into  operation  when  at  large,  not  unfrequently 
engaging  the  aid  of  their  companions,  who  are  thereby  induced  to  commit 
new  and  more  heinous  offences,  and  come  back  to  prison  under  the 
heaviest  sentences  of  the  law. 

''In  separate  confinement  it  Is  especially  intended  to  furnish  the  crimi- 
nal with  every  opportunity  which  Christian  duty  enjoins  for  promoting 
his  restoration  to  the  path  of  virtue,  because  seclusion  is  believed  to  be 
an  essential  ingredient  in  moral  treatment,  and,  with  religious  instruction 
and  advice  superadded,  is  calculated  to  achieve  more  than  has  ever  yet 
been  done,  for  the  miserable  tenants  of  our  penitentiaries. 

"In  separate  confinement  a  specific  graduation  of  punjshment  can  be  ob- 
tained, as  surely  and  with  as  much  facility  as  by  any  other  system.  Some 
prisoners  may  labor,  some  may  be  kept  without  labor ;  some  may  have 
the  privilege  of  books,  others  may  be  deprived  of  it ;  some  may  experi- 
ence total  seclusion,  others  may  enjoy  such  intercourse  as  shall  comport 
with  an  entire  separation  of  prisoners. 

"In  separate  confinement  the  same  variety  of  discipline  for  offences 
committed  after  convicts  are  introduced  into  prison  which  any  other  mode 
affords  can  be  obtained,  though  irregularities  must  necessarily  be  less  fre- 
quent, by  denying  the  refractory  individual  the  benefit  of  his  yard,  by 
taking  from  him  his  books  or  labor,  and,  lastly,  in  extreme  cases,  by 
diminishing  his  diet  to  the  lowest  rate.  By  the  last  means  the  most  fierce, 
hardened,  and  desperate  offender  can  be  subdued." 

The  attention  of  leading  minds  in  Europe  was  directed  to  these  experi- 
ments in  Pennsylvania. 

England  sent,  in  1834,  Mr.  Crawford,  a  commissioner,  to  examine  the 
Eastern  State  Penitentiary.  They  were  followed  by  Mr.  Beaumont  and 
Mr.  DeTocqueville,  from  France,  and  by  Dr.  Julius,  from  Prussia.  The 
investigations  made  by  these  very  able  men  were  so  satisfactory  that  in 
those  countries  reforms  were  adopted  which  largely  partook  of  the  princi- 
ples incorporated  in  the  Pennsylvania  prison  system. 

From  the  date  of  the  opening  of  the  Eastern  State  Penitentiary  for  the 
reception  of  convicts  (1829)  until  1845.  the  subject  of  the  adaptation  of 
the  system  to  its  design  received  the  careful  attention  of  those  so  earnestly 
devoted  to  the  success  of  the  experiment.  There  has  been  no  legislative 
change  in  the  system  as  adopted  in  the  Eastern  State  Penitentiary  since 
the  act  establishing  it,  1821. 

It  would  burden  this  paper  to  give  the  results  reached  as  they  were 
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developed.  The  criticisms  which  were  made  by  those  who  doubted  its 
practicability,  who  opposed  its  principle,  who  believed  it  would  be  injuri- 
ous in  its  efiects  on  those  subjected  to  its  operation,  and  who  feared  the 
cost  would  not  pay  for  its  benefits,  were  continued,  and,  strange  it  is  to 
say,  yet  continue,  though  the  experience  of  half  a  century  refutes  them. 

The  philosophy  of  "separate  or  individual  treatment"  of  prisoners  dur- 
ing incarceration  is  the  basis  on  which  this  system  rests. 

The  originators  and  early  advocators  of  a  method  of  convict  punish- 
ment, which  as  they  then  knew  was  only  to  be  the  non -association  of  all 
criminals  in  a  Common  Jail,  were  content  if  this  reform  could  be  secured. 
Such  a  plan  having  been  adopted  and  put  in  operation,  the  principle  of 
the  experiment  of  constant  separation  of  individual  convicts  in  prison  be- 
came the  subject  of  careful  study. 

The  objections  were  magnified  as  it  became  apparent  that  the  idea  ot 
making  profit  out  of  the  associate  labor  of  prisoners  was,  though  a  super- 
ficial; a  popular  view,  addressed  to  both  the  prejudices  and  the  susceptibili- 
ties of  the  tax-payer.  In  every  other  State  then,  but  Pennsylvania,  the 
congregate  system  was  accepted  because  it  was  claimed  that  these  prisons 
could  be  self-supporting.  This  delusion  is  now  being  dispelled.  Yet 
these  self-supporting  prisons  demanded  the  public  favor,  and  to  secure 
this  result  prisoners  were  sold  to  contractors,  who  paid  a  fixed  sum  per 
diem  for  their  toil,  and  made  from  their  associate  work  in  shops,  large 
profits  for  these  employers.  So  great  a  stimulus  to  the  greed  of  those  in- 
terested, and  the  indifference  of  the  public,  at  last  resulted  in  changing 
the  Pittsburg  Penitentiary  from  the  separate  into  a  congregate  prison. 

It  was  left  to  the  Eastern  State  Penitentiary  to  defend  the  separate  meth- 
od. The  progress  made  in  the  adaptation  of  punishment  to  each  individual 
case,  as  experience  and  careful  study  demonstrated  was  practically  for  the 
best  interest  of  the  prisoner  and  the  community,  became  singularly  satis- 
factory. 

From  1845  to  1855  the  advance  in  the  development  of  the  promised  ad- 
vantages to  the  convict  and  society  of  this  reform  in  prison  discipline, 
marked  a  new  era  in  the  history  of  convict  punishment. 

During  this  period  the  experience  gained  by  the  advocates  of  the  sepa- 
rate system  enabled  the  authorities  of  the  Eastern  Penitentiary  to  ascer- 
tain the  improvements  that  were  necessary  both  in  the  architecture  of  the 
building,  and  the  method  of  administering  the  discipline. 

The  corridors  and  the  cells  as  they  then  existed  were  found  to  be  ill- 
suited  to  the  special  mode  of  management  then  being  inaugurated.  To 
indicate  tliese  changes,  it  may  be  stated  that  the  rooms  now,  1884,  con- 
structed for  each  prisoner,  are  eight  feet  wide,  eighteen  feet  long,  fourteen 
feet  high,  with  double  skylights  in  the  ceiling,  each  five  feet  long  by  five 
and  one  half  inches  inside  width.  There  are  air-tubes  near  the  floor  for 
outside  ventilation.  Each  room  has  gas,  fresh  water,  and  a  closet  with 
perfect  dniinage,  through  a  pipe  four  inches  in  diameter,  into  a  ten-inch 
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main  filled  with  water,  flowing  into  a  sewer,  all  flushed  daily.    The  moral 
effect  of  these  surroandings  of  each  prisoner  cannot  be  overestimated. 

It  was  not  an  til  1870  that  the  knowledge  acquired  by  those  directly  con- 
nected with  the  administration  of  the  Eastern  State  Penitentiary,  was  so 
thoroughly  digested  as  to  Justify  them  in  establishing  the  changes  in  the 
treatment  of  the  prisoners,  and  the  improvements  in  the  buildings  erected 
in  1877,  which  give  to  this  institution  its  present  characteristics.  It  is  now 
attracting  the  close  examination  of  the  most  enlightened  men  of  America 
and  Europe.  France  is  earnestly  investigating  it,  and  the  Prison  Society 
of  Paris  preeminently  leads  the  exposition  of  its  methods.  These  changes 
from  the  original  structure  of  the  cells,  and  the  relations  of  the  prison  au> 
thorities  with  the  prisoners  are  best  described  as  radical.  Philosophy  has 
consummated  what  philanthropy  originated,  and  experience  has  developed 
what  the  founders  of  the  Pennsylvania  prison  system  were  not  gifted  to 
foresee.  These  men,  worthy  as  they  are  of  the  highest  commendation, 
began  an  experiment  out  of  which  have  been  evolved  principles  of  science 
that,  now  in  operation,  create  new  and  distinctive  duties  and  responsibili- 
ties between  society  and  its  criminals. 

The  present  system  of  convict  punishment  as  administered  in  the  East- 
ern State  Penitentiary  can  best  be  described  as  the  individual  treatment 
method  of  applying  punishment  for  crime.  It  formulates  this  reform  on 
positive  philosophic  principles. 

The  individual  commits  crime  from  motives  with  which  the  will,  char- 
acteristics, inherited  traits  and  training  are  related.  This  crime-cause  is 
different  in  each  case.  The  crime  is  the  development  of  these  concurrent 
influences.  Society  has  suffered  by  the  act  of  this  person.  It  demands 
an  expiation  in  some  sort  for  the  premeditated  wrong.  Security  for  either 
the  rights  of  property  or  the  rights  of  persons  has  been  impaired  by  this 
act.  The  offender  must  be  punished.  It  must  be  an  example  expressing 
the  supremacy  of  law,  the  prevention  of  crime,  and  the  purpose  of  restor- 
ing the  offenders  to  society,  instructed  and  strengthened,  if  so  be,  for  good 
citizenship.  The  ofiender  is  convicted  for  the  crime  and  the  court  sen- 
tences him  to  imprisonment.  He  is  thus  placed  where  his  punishment 
can  be  applied.  From  the  conception  of  the  crime,  in  its  commission,  at 
the  trial,  conviction  and  sentence,  the  prisoner's  individuality  asserts 
itself.  These  antecedents  crystallize  round  the  individual.  His  punish- 
ment, to  be  effective,  should  therefore  be  applied  to  him  as  an  individual. 
Separated  from  all  other  prisoners,  the  means  which  his  case  requires  can 
be  best  discovered  and  best  adapted  to  obtain  the  result  society  demands. 

Under  these  conditions  each  prisoner  is  subjected  to  the  discipline. 
Whatever  may  serve  to  elevate  his  moral  character  and  strengthen  it,  to 
induce  reform  and  inspire  better  aims  in  life,  are  addressed  to  his  devel- 
oping remorse.  Special  aptitudes  and  particular  capacities  are  cultivated. 
Books  for  instruction  and  labor  for  training  to  industry  are  regarded  as 
essential.  A  certain  sum  is  allowed,  over  the  cost  of  maintenance,  for  the 
prisoner  to  aid  in  the  support  of  his  family,  or  for  himself  when  b«  is 
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released.  Visits  from  his  family  and  Jadidous  persons  are  enoommged. 
Every  prisoner  is,  therefore,  treated  as  his  case  requires.  The  purpose  si 
to  each  of  all  is  to  try  and  change  his  coarse  of  life,  and  thus  benefit  Un 
and  society.  It  is  believed  this  method  is  successful  in  a  large  nujorityof 
first  convictions  of  first  offenders. 

Incarceration  is  not  punishment,  it  is  only  the  condition  under  wbidi  it 
may  reasonably  be  applied.  Continuous  labor  during  incarceration  does 
not  in  itself  constitute  the  entirety  of  punishment  It  should  be,  how- 
ever, adopted  as  an  instruction,  an  element  or  marked  feature  in  the  dis- 
cipline, with  other  instructions  in  the  process  of  making  punishment  a 
personal  benefit  and  an  advantage  to  the  public  Teaching  a  prisoner  a 
trade,  by  which  he  may  become  self-supporting  on  his  release  from  pan- 
ishment,  is  a  gain  both  for  him  and  the  community.  That  is  labor  which 
pays  in  morals,  and  as  an  industry  intended  to  be  both  punitive  and  refor- 
matory, it  pays  as  an  economy.  It  is  doubtful  if  the  man  or  the  Sttte 
gains  any  practical  good  by  the  incarceration  at  labor  only,  of  violators  of 
luw.  It  is  not  doubtful  that  the  outcome  of  congregating  convicts  at  labor 
as  their  only  punishment  is  dangerous  to  the  general  security.  From  thii 
association  a  crime-class  is  established  to  war  on  the  general  welfare  as  its 
occupation.  Punishment  should  attempt  to  reoonstruct  the  enfeebled  or 
irrational  or  misdirected  character. 

To  discover  the  crime- cause,  the  weaknesses,  the  untaught  andcorrapted 
conditions  and  the  positive  needs  of  each  convict  is  the  antecedent  of  any 
rational  method  for  his  treatment  In  prison,  and  for  the  application  of  any 
moral  alterative  or  corrective.  This  is  undoubtedly  the  purpose,  the  aim 
and  the  gain  of  punishment.  In  this  view  the  subject  is  elevated  oat  of 
the  domain  of  benevolence  to  the  character  of  an  important  social  science. 
It  is  this  philosophy  which  regulates  and  charncterizes  the  individatl 
treatment  of  tlie  Eastern  State  Penitentiary.  To  attain  this  purpose  re- 
quires trained  and  competent  officials,  who,  by  long  service,  become  qosl- 
ified  for  their  duties.  It  must  be  for  them  a  vocation.  Their  tenure  of 
positions  must  originate  in  high  character,  and  continue  with  their  useful- 
ness in  their  responsible  trust. 

In  the  fifty- three  annual  reports  of  the  Inspectors  of  the  Eastern  State 
Penitentiary  will  be  found  the  history  of  the  growth  of  the  experiment 
which  originated  in  Philadelphia  a  century  ago.  These  reports,  from  the 
year  1829  to  the  present  time,  contain  very  interesting  descriptions  of  the 
merits,  and  the  objections  to  the  separate  system,  and,  from  1870  to  1883 
inclusive,  a  thorough  explanation  of  the  changes  and  improvements  in  the 
system,  and  an  exposition  of  the  scientific  principles  which  underlie  them. 

It  may  be  justly  claimed  that  the  reforms  in  prison  systems,  or  their 
administration,  in  the  United  States,  as  well  as  in  foreign  countries,  are 
the  out  come  of  the  century  of  labors,  efforts,  and  experience  of  the  b^ 
nevolent  and  philosophic  men  who  in  Philadelphia  originated  and  hare 
given  to  the  Pennsylvania  system  its  renown. 

And  it  may  with  equal  justice  be  maintained  that  those  reforms  in  con- 
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▼ict  punishment  which  are  now  so  genera]  are  identified  with  the  initial 
experiment  in  the  Commonwealth  of  Pennsylvania. 

It  would  doubtless  be  out  of  place  in  this  paper  to  discuss  the  evils 
which  attach  to  the  profit- making  congregate  prisons. 

The  peril  to  society,  the  corrupting  infiuences,  the  degradation  and 
training  in  crime,  which  are  inseparably  connected  with  association  of 
convicts,  must  exist  while  it  is  maintained.  * 

It  need  only  be  stated  that  in  old  communities,  or  States  where  those 
who  are  convicted  of  crimes,  of  whatever  physical  and  mental  condition, 
capables  and  incapables,  are  indiscriminately  incarcerated  in  a  prison  on 
the  congregate,  profit-making,  self-supportiDg  plan,  the  outcome  exceeds 
the  income.  As  a  fact,  under  all  the  circumstances,  such  institutions  can- 
not be  proved  to  yield  a  profit  to  the  State. 

The  theory  of  self-supporting  congregate  prisons  under  the  conditions 
just  mentioned  is  not  always  sustained.  The  sturdy  adults,  selected  from 
the  aggregate  of  all  persons  convicted  in  a  State,  may  yield  by  their  asso- 
ciate labor  a  profit  to  the  prison.  If  so,  then  such  a  prison  is  a  State  man- 
ufactory. This  is  not  regarded  as  a  judicious  adaptation  of  the  purpose 
of  a  penal  institution  for  the  punishment  of  offenders  against  social 
security. 

The  State  Penitentiary  at  Philadelphia  is  the  only  institution  in  the 
United  States  in  which  the  "Individual  treatment  system  **  is  administered. 
In  England  some  of  its  features  are  engrafted  on  the  penal  discipline  ot 
its  prisons,  so  far  as  the  social  conditions  of  that  country  accept  them  as 
practical.  In  France,  Belgium,  and  Italy,  greater  progress  than  elsewhere 
in  Europe  has  been  made  in  adopting  the  separate  plan  in  the  prisons  of 
those  nations. 

In  some  of  the  States  of  the  Union  there  is  a  gradual  approach  to  the 
principle  of  separation  of  convicts  in  prison,  and  a  tacit  acknowledgment 
of  the  value  of  the  Pennsylvania  system.  The  chief  obstacle  to  a  more 
thorough  conformity  is  the  proclaimed  cost.  It  is  hardly  possible  to  con- 
vince those  who  legislate  for,  or  conduct  State  penal  institutions,  even  in 
States  claiming  to  be  enlightened,  that  any  plan  which  does  not  jHiy  its 
expenses  is  for  the  general  interest  of  the  people.  Under  this  pretext  this 
general  delusion  is  vitalized.  Till  it  shall  be  acknowledged  a  delusion, 
and  the  substantial  interests  of  the  public  best  considered  by  adopting  the 
reform  which  is  slowly  manifesting  its  value,  the  I'ennsylvanla  system 
must  wait  for  its  coming  triumph.  How  long  a  perk>d  may  intervene  Is 
problematical.  Be  it  as  it  may,  it  must  not  deter  or  dishearten.  The  pro- 
cess of  development  in  social  science  is  necessarily  dellljerate.  The  r/m- 
siderstion  and  clear  comprehension  of  the  relations  of  mH'Usiy  to  the  vio- 
lators of  its  laws  are  unattractive  to  the  mind  of  the  public.  The  rv»de 
defining  crimes  changes  as  social  conditions  ciianfcc,  K/lucation,  hered* 
ity,  customs,  prejudices,  false  training,  insufi^irdination,  and  \mi\  associa* 
tion,  are  among  the  incentives  to  unregulated  indirtdual  r^ondact  Jn  dtrni* 
munitles,  and  thence  crime  is  the  ooU;ome.    How  Uf  deal  wftb  Umm 
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Changing  social  growths  is  best  to  be  found  in  the  philosophy  of  the  indl- 
▼idual  treatment  of  crime-cause,  and  its  appropriate  remedies. 

That  such  a  conclusion  will  be  reached,  as  penology  is  studied,  is  must 
likely.  If  so,  it  will  be  the  conviction  of  the  Judgment  which  comes  from 
the  demonstration  of  the  principles  which,  since  1790,  in  this  city  have 
been  taught  as  the  science  of  convict  punishment.  This  advance  will  be 
slow.  It  must  be  remembered  that  Beccaria  in  his  essay  on  "  Crimes  and 
Punishment "  in  1764 ;  Filangieri  in  his  "  Science  of  Legislation  "  in  1780 
and  Montesquieu  in  his  "Spirit  of  the  Laws,"  1748,  were  among  the  first 
to  invite  attention  to  penal  jurisprudence.  A  century  elapsed  before 
practical  advantages  testified  to  the  effect  produced  from  this  discussion  of 
the  subject.  The  Pennsylvania  prison  system  rests  its  claim  for  recogni- 
tion and  adoption  on  the  suggestions  of  philosophy,  and  the  teaching  of 
experience,  confirmed  by  half  a  century  of  trial.   It  must  teach,  and  wait. 


Notes  on  the  Stromateidce.    By  Theodore  OiU, 
(Read  before  tJie  American  Philosophical  Society,  July  18th,  I884.) 

The  grave  errors  into  which  Dr.  Giinther  seems  to  have  fallen  in  the 
treatment  of  certain  forms  of  this  family  furnish  my  excuse  for  the  pres- 
ent commanication.  Dr.  Giinther  has  reiterated,  without  change,  opin- 
ions enunciated  twenty  years  ago,  and  he  still  separates  widely  forms  of 
one  of  the  subfamilies  of  this  family,  dispersing  representatives  thereof 
among  four  of  his  "faaiilies"  and  associating  them  in  several  cases  with 
forms  with  which  they  have  no  affinity.  Following  Dr.  Giinther  in  the 
first  instance  Dr.  Day  has  also  misunderstood  one  of  the  types  in  question, 
and  Dr.  Liitken  has  likewise  been  deceived  as  to  the  relationships  of  the 
same  form. 

The  family,  as  here  understood,  is  co-equal  with  the  Stromateidae  of  Dr. 
Giinther,  with  the  addition  of  several  types  widely  scattered  by  that  gen- 
tleman. It  embraces  in  fact,  (1)  the  Stromateidaj  recognized  as  such  by 
Dr.  Giinther,  (2)  the  genus  Paimnehis  of  his  Caranyida;,  (3)  the  species 
Pse/tes  anomalus  of  his  Nomeidce,  and  (4)  the  genus  Schedophilusoihxs  Cory- 
phipnidiv.  There  are  two  quite  distinct  tj'pes  in  the  group  thus  constituted, 
(1)  one  represented  by  Stromateus  and  its  allies,  and  (2)  the  other  by 
Centroloplius  and  relatives.  These  are  distinguished  by  differences  in 
the  development  of  the  vertebrie,  the  former  having  14-15  abdominal  and 
17-21  caudal  vertebne,  and  the  latter  11  abdominal  and  14  caudal  verte- 
brae ;  these  difTerenccs  are  supplemented  by  variations  in  the  degree  of 
complexity  of  the  peculiar  appendages  representing  and  homologous  with 
the  gill -rakers  of  ordinary  fishes,  developed  from  the  last  branchial  arch, 
and  extending  into  the  esophagus.  It  is  quite  possible,  therefore,  that 
the  two  types,  now  retained  as  sub-families  under  the  old  names  Stroma- 
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teifUB  and  Oentrolophina,  should  be  distinguished  as  families.  It  is  only  the 
want  of  sufficient  data  respecting  the  several  genera  that  delays  such  a 
recognition  at  the  present  time. 

The  Gentrolophinae  appear  to  be  the  most  generalized  type,  the  ventrals 
being  fully  developed  and  retained  in  all  stages,  the  dorsal  and  anal  spines 
normally  developed,  and  the  preoperculum  in  some  always  retaining  the 
spines  characteristic  of  the  youth  of  the  Scombroid  fishes,  while  the  Stro- 
mateinse  cont^t  more  or  less  in  all  these  several  features,  and  also  have 
more  specialized  gill -rakers  or  processes. 

A  summary  of  the  known  types  of  the  famUy  will  give  the  means  of 
better  appreciating  the  relations  of  the  forms  to  be  specially  considered. 

Family  STROMATEID-^. 

Synonymy, 

>Stromatini,  Raflnesque,  Indice  d'lttiolog.  Siciliana,  p.  89,  1810. 
XFlatolides,  Bisso,  Hist.  Nat.  de  r Europe  M^rid.,  t.  8,  pp.  107,  287,  1836. 
XStromateidce,  Adams,  Manual  Nat.  Hist,  p.  98,  1854. 
>Stomateid8B,  Gunther,  Archiv  fur  Naturg.,  28.  Jahrg.,  B.  1,  p.  59,  1862. 

= ,  QUI,  Proc.  Acad.  Nat.  Sci.  Phila.  [v.  14],  p.  126,  1862. 

(Indicated  but  not  named  or  defined.) 
>Stromatei,  Fitzinger,  Sitzungsber.  K.  Akad.  der  Wissench.  (Wien),  B. 

67,  1.  Abth.,.p.  32,  1873. 
>Stromateid8B,  Qunther,  Int.  to  Study  of  Fishes,  p.  452,  1880. 
=Stromateid8e,  Jordan  and  Gilbert,  Syn.  Fishes  N.  Am.,  p.  449,  1882. 
Scombroides  gen.,  Cuvier  et  al, 
Psettoidei  gen.,  Bleeker, 
Coryphffinoidei  gen.,  Bleeker. 
CoryphsenidflB  gen.,  Gunther, 
Carangidae  gen.,  Gunther. 
Nomeidsesp.,  Gunther, 

Scombroidea  with  an  elongated  dorsal  whose  foremost  rays  only  are  more 
or  less  spiniform  and  the  gill-rakers  of  the  upper  segment  of  the  last  branch- 
ial arch  enlarged  and  dentigerous  or  sacciform,  and  projecting  backwards 
into  the  oesophagus.* 

Body  generally  compressed,  with  the  form  regularly  ovate  or  sub-or- 
bicular, but  sometimes  more  or  less  oblong  or  elongate,  highest  near  the 
scapular  region,  and  with  the  caudal  peduncle  suddenly  constricted  and 
slender. 

Anus  in  the  anterior  half  of  the  body. 

Scales  small,  cycloid  and  smooth. 

Lateral  line  nearly  concurrent  with  the  dorsal  outline. 

Head  compressed,  generally  higher  than  long,  with  the  profile  more  or 
less  decurved  in  proportion  to  the  height,  and  with  the  snout  more  or  less 
convex.    Eyes  submedian  or  anterior. 

•  "The  oesophagus  is  armed  with  numerous  bony,  barbed  teeth,"  OUrUher,  Cat. 
Fishes  B.  M.,  V.  2,  p.  807. 
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Suborhital  banes  small. 

Opercular  bones  normally  developed 

Nostrils  double,  in  front  of  each  eye. 

Mouth  terminal,  moderate  or  small,  with  the  clefl  lateral  and  little 
oblique. 

Upper  jaw  in  some  (Stromateinse)  not  protractile,  in  others  (Centro- 
lophinse)  protractile. 

Teeth  small  and  pointed,  absent  from  the  palate. 

Branchial  apertures  variable. 

Branchiostegal  rays  variable  (5  to  7). 

Dorsal  fin  commencing  at  the  nape  or  behind  the  bases  of  the  pectorals, 
elongated,  and  with  few  small  or  rudimentary  and  often  modified  spines  in 
front ;  the  soft  rays  branched. 

Anal  fin  commencing  behind  the  anus  and  coterminal  with  the  dorsal,  to 
which  it  \s  similar  in  form  and  structure,  but  with  fewer  spines  in  front. 

Caudal  fin  more  or  less  emarginated  or  forked. 

Pectoral  fins  inserted  rather  high  on  the  sides,  well  developed  and  pointed 
or  rounded. 

V^mtralfins  thoracic  or  jugular  when  present,  often  absent  (obsolete  in 
the  old,  but  developed  in  the  young  of  some  species). 

Branchia  4,  with  a  cleft  behind  the  last. 

Pseudobranchicb  developed. 

The  pharyngeal  bones  beneath  are  separated. 

The  stomach  is  coecal,  and  the  pyloric  appendages  in  some  numerous  or 
dendritic,  and  in  others  developed  in  moderate  number. 

Subfamily  CENTROLOPHINiE. 

Synonymy. 

=Centrolopbin8e,  Gill,  Cat.  Fishes  E.  Coast  N.  Am.,  p.  34  (not  defined), 

1861. 
=Centrolophin8e,  Oill,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  127  (not  defined, 

but  genera  enumerated),  1862. 
=Centrolopliinae,  Jordan  a?id  Gilbert,  Syn.  Fishes  N.  Am.,  p.  450,  1882. 
Cory phiEniniiE  gen.,  Bonaparte,  1831,  1838,  1840,  1846,  1850. 
Stromateina  gen.,  Gunther. 
Corypiiaenina  gen.,  Gunther. 
Carangina  gen. ,  Gunther. 
Nomeina  sp.,  Gunther. 

Stromateidie  witli  complex  elongate  gill-rakers,  extending  backwards 
from  the  epibranchials  of  the  last  branchial  arch,  11  abdominal  and  14 
caudal  vertebrae,  protractile  premaxillaries,  and  normally  developed  ven- 
tral tins  (1.5)  persistent  through  life. 

Although  the  constituents  of  this  subfamily  have  been  widely  scattered, 
and  still  continue  to  be,  their  relations  were  appreciated  and  contended 
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for  more  than  a  score  of  years  ago.  One  of  the  genera  has  had  a  singular 
history,  which  may  be  detailed  more  at  length  hereafter.  Suffice  it  now 
to  state  that  one  species  was  originally  described  as  a  OerUrolophiu,  and 
subsequently  differentiated  as  a  peculiar  generic  type  under  the  names 
LeiruM  and  Mupus,  while  another  closely  related  was  originally  intro- 
duced as  a  CorypTuBna,  again  as  a  Trachynoius,  and  afterwards  distin- 
guished as  a  new  genus  Btlinurtu,  near  Trachynotwt.  The  name  PaU- 
nurichthyi,  was  substituted  for  it  Nov.,  1859,  by  Bleeker  and  about  the  same 
time,*  in  Jan.,  1860  (Proc.  Acad.  Nat.  Sci.,  Phila.,  1860,  p.  20),  Gill  also  in- 
dependently proposed  the  name  Palinurichthyi  as  a  substitute  for  Ba^linurus. 
In  the  "  Catalogue  of  Fishes  of  the  Eastern  Coast  of  North  America,"  pub- 
lished in  Feb.,  1861  (p.  34),  it  was  referred  to  the  sub-family  Centrolo- 
phinse.  In  critical  remarks  on  Dr.  Gunther's  composition  of  the  Scom- 
broid families  ("On  the  Limits  and  Arrangement  of  the  Family  of  Scom- 
broids"), published  in  March,  1862  (Proc.  Acad.  Nat.  Sci.  Phila.,  1862, 
p.  127),  it  was  claimed  that  "  nearly  allied  to  the  preceding  [Stromateinse] 
are  theCentrolophinsB,  with  the  genera  Oentrolophus  Lac,  Leirtu  Lowe,  and 
Balinuriehthys  Gill,  Blkr.  (=Pammelas  Gthr.).  Closely  connected  to  the 
CentrolophinflB  are  the  genera  Schedophilus  Cocco  and  JSoploeoryphis  Gill 
(type  SehedaphUwt  nMoulatuB  Gthr.)."  A  few  lines  further  it  was  again 
remarked  that  among  the  forms  that  should  be  withdrawn  from  the  Caran- 
gid®  was  ** FamnUUu  Gthr.,  which  is  nearly  allied  to  Oentrolophus.** 
Finally,  in  Gill's  new  **  Catalogue  of  the  Fishes  of  the  Eastern  Coast  of 
North  America"  (1872,  p.  9  ),  RUinuriehthys  was  enumerated  under  the 
fSamily  "  Stromateidee  "  and  the  subfamily  "CentrolophinsB."  Notwith- 
standing these  explicit  statements  the  genus  has  been  retained  by  Dr. 
Gunther  and  Dr.  Day  next  to  Trachynotui,  with  which  it  has  no  affinity 
whatever.  Its  anatomy  conclusively  shows  that  the  view,  originally 
formed  by  the  author  firom  a  consideration  of  its  exterior.  Is  perfectly  cor- 
rect.  It  has  the  number  of  vertebrs,  epfbranchial  processes,  &c.,  of  Oen- 
trolophus, and  in  fact  is  scarcely,  if  at  all,  distinguishable  from  0,  ovalis 
of  European  authors. 

Cbntbolophus. 

Synonymy, 

=Centrolophu8,  LaeSpede,  Hist.  Nat.  des  Poissons,  t.  4,  p.  441,  1802. 
<C6ntrolophu8,  Owner,  Rigne  Animal,  2  ed.,  t.  2,  p.  216,  1829. 
•<Acentrolophu8,  Nardo,  Prodr.  Icbthyol.  Adriat.,  sp. 
•<CentrolophuB,  Owner  and  Valenciennes,  Hist.  Nat.  des  Poissons,  t.  9,  p. 

880,  1888. 
=Pompilu8»  Lowe,  Proc.  Zool.  Boc.  London,  1839,  p.  81. 
Coryphiena  sp.,  LinnmLS,  etc 
Percasp.,  Omelin. 
HolocentruB  sp.,  LacSpede, 

•The  paper  in  the  Proo.  Aoad.  was  probably  published  earlier  than  Dr. 
Bleeker's,  hat  happily  the  qaestion  is  immaterial. 
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CanbOlDphinge    with   an    etnngatcid   body,    and    very    slendsr  • 
Kueely  distinguialinble  exUrnalty  from  the  Huccecdjog  rays. 
^I^ps  O.  pompSM  ^CoiT/pA^raa  pompRiu  Linn. 

SCHEDOI>HII.D8. 

Sj/nenymg. 
=Adiado[ihilus,  Cociw,  Giorn,  laooin.  MeaEEn..  a 

Bob.)  1884  T 
saflchadophllus,   Bonaparte.    Fauna   Italica. 

lU),  18M. 
Centrolophiu  ap.,  Oeteo. 
QAmep.,  YdUiteiam—. 

Cmitioloidiiiia  irith  mi  ovnl  oontonr,  about  ftmr  Ihoi^  ttont  wftaum  tarn- 
■Utnting  the  (bramost  put  of  tbe  dwaal.  ud  t.  dMsKvuuB  or  all^it^  pi»- 
tabamnt  soont 

B.  madiaophagut  ^OnUnltplmi  mai^MtsJtagM  Ooooo. 

The  generic  uhuMlan  of  thb^pe,  if  dbUno^  )i»Ta  not  7H  bMBMtb- 
IkclorilroontiMUdwUiUiOHof  JMrui;  llion  Is  »  ■tngnlttr  djMrqwn^ 
between  the  MTenlflgana  of  the  tTpM,  tnottttfwUdi  oui,  hovanr,  be 
•eUsfluttorllf  uconnled  Air. 

lonm. 


tTLqrtenu,  Aybtee^iMi  Centteil  dl  elcnal  n.  gen.  e  n.  qi.  AnlneH  e 

HMte  della  Sicllia,  p.  62,  pi.  10  (D.  II,  80  ;  A.  i,  14 ;  P.  80  ;  V.  I.S). 

1810. 
?TLepiptRnia,  Rnfint»qa»,  Indlce  d'lttlologia  BicilUnft,  p.  16,  1810. 
:=Leini8,  Loict,  Proc.  Comm.  Zool.  Boa,  London,  pt.  1,  p.  148 ;  Tmu. 

Cambridge  Phi].  Soc.,  v.  ff,  p.  199,  pi.  S.  18S8. 
^Hupiu,  Coteo,  Oiorn.  Innom.  Meeeln.  ann.  — ,  p.  — . 
<Crius,  Fat«>i«te»nM,  Hlet.  NaL  dee  lies  Cutariee,  par  Webb  end  Bratbe- 

lot,  t.  2,  part  %,  Foissons,  p.  41.  1836-44. 
=PaIinurua,  Dtkay,  Zoology  of  New  York,  pt.  4,  p.  118,  1843. 
=Hupus  (Coeeo),  BonapaTte,  Cat  Het.  del  Pesci  Eoiopei,  p.  77  <neme 

only),  1846. 
=Pa1inuTichtbyB,  Blether,  Enum.  sp.  Fiac  Arcbipel.  Ind.,  p.  K,  Nov, 

1859. 
=Paliiiurichlhy8,  fffli,  Proc.  Acad.  Nfit.  8d.  Phila.  [t.  13],  p.  30,  Jan., 

1880. 
=Pamraela8,  Qunlher.  Cat  Flahea  in  Brit  Hub.,  t.  3,  p.  485. 18«0. 
=LeiruB,  Jordan  and  OHierl,  Syn.  Pisbee  N.  Am.,  p.  4S9;  1882. 
Coryphsna  sp.,  MiUMl. 
Trachinotussp.,  Sltn-er. 

Centrotophua  Bp.,  Can, and  Vol.,  Qinthtr,  etc 
Pompllusap.,  Lowe. 
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Centrolophinfle  with  an  oval  contour,  six  to  eight  short  stout  spines  con- 
stituting the  foremost  part  of  the  dorsal,  and  a  protuberant  snout. 
Type  i.  ovalis  =CerUrolophiu  avalis,  C.  V. 

It  is  possible,  perhaps  probable,  that  the  fish  from  which  the  following 
very  unsatisfactory  description  was  taken  by  Kaflnesque  was  a  specimen 
of  the  typical  species  of  this  genus. 

"XXXni.  G.  Lepterus. — Capo  troncato  senza  squame,  dei  denti  alia 
mascella,  inferiore  sola  nente,  opercolo  doppio,  Testerne  spinoso,  Tintcrno 
dentelato,  base  deirale  dorsale,  anale  e  caudale  [p.  58]  ricoperte  di 
squame,  una  sola  ala  dorsale  con  pochi  raggi  spinosi. —  Osi.  II  Carattere 
che  distingue  particolarmente  questo  genere  dair  Hblocenirui  si  h  quello 
delle  sue  ale  squamose. 

**142.  8p.  Lepterus  petula. — Nero  al  disopra,  bianco  al  disatto, 
linea  laterale  curva  nel  mezzo,  coda  fofcata,  ala  dorsale  con  32  raggi  di 
cui  2  spinosi,  Tala  anale  con  15  di  cui  1  h  spinoso. — Oss.  Porta  il  nome  di 
FUula,  e  raro  e  poco  stimato,  ha  alcuni  piccoli  denti  acuti  alia  parte  an- 
teriore  della  mascella  inferiore,  V  iride  bianca,  le  ale  pettorali  con  20  raggi 
e  le  toradche  con  6  di  cui  il  primo  ^  spinoso  ;  la  sua  lunghezza  h  di  circa 
mezzo  piede." 

Subfamily  STROMATEIN-^. 

Synonymy. 

XStromatia,  Rafineique,  Analyse  de  la  Nature,  p.  — ,  1815. 
<Stromateini,  ^onaparte,  Iconografla  della  Fauna,  Italica,  t.  3,  Pesci,  fol, 

125  (contains  Stramateus,  Peprilus,  Lutarus  and  Kurtus),  1834. 
<8tromatin8B,  Swainson,  Nat.  Hist,  and  Class.  Fishes,  etc.,  v.  2,  pp.  177, 
253,   1839.     (Includes  Sesirinus,  Stromateus,  Beprilus,  Kurtus  and 
Keris,) 
<Stromateini,  Bonaparte,  Nuovi  Annali  delle  Sci.  Nat.,  t.  2,  p  133,  1838 ; 

t.  4.  p.  275,  1840. 
<Stromateina,  Qunther,  Cat.  Fishes  in  Brit.  Mus.,  v.  2,  pp.  855,  397, 1860. 
=:Stromatein8e,  OUl,  Cat.  Fishes  £.  Coast  N.  America,  p.  35,  1861. 
=StromateinaB,  OiU,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  p.  126,  1862. 
=rStromatein(B,  Jordan  and  Gilbert,  Syn.  Fishes  N.  Am.,  p.  450,  1882. 

StromateidsB  with  14-15  abdominal  and  17-21  caudal   yeriebrse,  sacci- 
form processes  extending  backwards  from  the  hindmost  branchial  arch, 
non -protractile  premaxillaries,  and  with  the  ventral  fins  generally  early 
atrophied  or  lost,   and  absent  in  adult — rarely  persistent. 
Dr.  Liitken  recognizes  two  genera  of  Stromateinse,  viz. : 

I.  Stromateus. 

StromateinflB  with  ample  branchial  apertures. 

In  1862  Gill  proposed  to  subdivide  this  type  into  four  genera  or  subgenera, 
viz.  • 
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1.  Stromatbus. 

Synonymy, 

<Stromateu8,  Artedi,  Genera  Piscium,  p.  19.  1738. 

<Stromateu8.  LinmBus,  Sy sterna  Nature,  ed.  x,  t.  1,  p.  248,  1758 ;  ed. 

xii,  t.  1,  p.  482,  1766. 
XChrysostrome,  Lacepede,  Hist.  Nat.  des  Poissons,  t.  4,  p.  698,  1802. 
<Fiatola,    Ouvier,  Regne  Animal  [1"  6d.],  t.  2,  p.  842,  1817.    (Subge- 
nus.) 
<Stromateu8,  Ouvier,  Rdgne  Animal  [2«  ed.],  t.  2,  p.  212,  1829. 
>Se8erinu8,  Ouvier,  Regne  Animal  [2«  ed.],  t.  2,  p.  214,  1829. 
<Stromateu8,  Ouv,  &  Val,  Hist.  Nat.  des  Poissons,  t.  9,  p.  872,  1883. 
XStromateus,  GurUJur,  Cat.  Fishes  in  Brit.  Mus.,  v.  2,  p.  397,  1860. 
=Stromaleus,  Gill,  Proc.  Acad.  Nat  Sci.  Phila.  [v.  14],  p.  126,  1862. 
Stromateus  sp.  auct, 

Stromatei  with  uniform  dorsum,  little  produced  dorsal  and  anal  fins,  and 
without  an  obvious  pelvic  spine. 

Type  S.flaiola  Linn. 

2.  Peprilus. 

Synonymy. 

<Peprilus,  Ouvier,  Regne  Animal  [2«  ed.],  t.  2,  p.  218,  1829. 
<Rhombu8,  Ouvier  and  Valenciennes,  Hist.  Nat.  des  Poissons,  t.  9,  p.  401, 

1833. 
Chsetodon  sp.,  Linn, 
Sternoptyx  sp.  Block  and  Schneider. 
Stromateus  sp.,  Mitchill,  etc. 

Stromatei  with  uniform  dorsum,  dorsal  and  anal  fins  extended  vertically 
in  front,  and  with  a  trenchant  pelvic  spine. 

Type  P.  alepidotue  =  P.  longipinnis  Cuv.,  ex.  Mitchill. 

3.    POROKOTUS. 

Synonymy. 

=PoronotU8,  QUI,  Cat.  Fishes  E.  Coast  N.  Am.,  p.  (not  defined),  1861. 
Stromateus  sp.,  Peck,  etc. 
Peprilus  sp..  Guv, 
Rhombus  sp.,  Cuv.  and  Vol. 

Stromatei  with  a  row  of  vertical  slits  on  each  side  of  the  back  between 
the  dorsal  fin  and  lateral  line,  with  little  extended  vertical  fins,  and  with 
a  trenchant  pelvic  spine. 

Type  P.  triacanthus  =  Strom,  triacanihue  Peck. 

4.  Apolectus. 

Synonymy. 

=Apolectus,   Guv.  and  Val.     Hist.  Nat.   des  Poissons,  t.  9,  p.  438,  1833. 
Stromateus  sp.  Block,  Bleeker,  etc. 

Stromatei  with  the  lateral  line  keeled  and  shielded  behind. 

Type  A,  niger  =  A.  utromateus  Cuv.  and  Val. 
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II.  Stbomatsoidss. 

StromateinsB  with  restricted  branchial  apertures  and  without  yentrals. 
There  appears  to  be  two  types  under  this  group,  viz : — 

1.  Btboicatsoides. 

Synonymy, 

<Pamples,  Ouvier,  R^gne  Animal  [2«  ed.],  t.  2,  p.  212, 1829. 
<Pampus,  Bonaparte,  Fauna  Italica,  iii»  Pesci,  fol.  125,*  1834. 
<Stromateoides,  Bkeker,  Bijdrage  tot  de  kennis  der  makreelachtige  Yis- 

schen  van  den  Soenda-molukschen  archipel,  pp.  19-20,  in  Verhandl. 

bataav.  Genootsch.,  v.  24,  1857. 
<Stromatecides,  Lutken,  Yidensk  Selsk.  Skr.  (5),  Nat.  og  Mathem.  Afd., 

V.  12,  pp.  523,  602,  1880. 
Stromateus  sp.,  Bloeh,  Ounther,  etc. 

Stromateoides  with  higher  body,  elevated  vertical  fins,  and  prominent 
and  extended  trenchant  dorsal  and  anal  spines. 
Type  8,  einereui  Blkr.,  ex  Bloch. 

9.  Ckondroplitbs. 

Synonymy. 

=rChondroplites,  GUI,  Proc.  Acad.  Nat.  Sci.  Phila.  [v.  14],  p.  126  (not 

defined),  1862. 
Stromateus  sp.,  Buphrcuen,  etc. 
Stromateoides  sp.,  BUeker.  Luthen, 

Stromateoides  with  more  oblong  body,  little  elevated  dorsal  and  anal 
fins,  and  concealed  and  subcartilaginous  dorsal  and  anal  spines. 
Type  O.  tinenns  =  Strom,  iinenns,  Euphrasen. 

PSBKOPSIS. 

Synonymy. 

ssPsenopeis,  OiU,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  p.  157,  1862. 
Trachinotus  sp.,  Temminek  and  Sehlegel. 
Psenes  sp.,  Sleeker,  Ounther,  Lutken, 

Stromateinffi  with  persistent  perfect  ventrals  (I,  5)  and  about  6  normal 
•pines  constituting  the  front  of  the  dorsal  fin. 
Type  P.  anomalui  =  Trachinotus  anomalus,  T.  and  8. 


The  following  genus  may  be  mentioned  in  this  connection  because  the 
Leina  perc^formis  as  well  as  I^nopiii  anomaXue  have  been  referred  to  it. 
Its  afi^ities  are  uncertain. 

•  **Diaino  tl  nome  dt  Fampu§  al  seoondo  sottogenere  In  cal  aooogUamo  quelle 
specie  che  non  hanno  pinlne  ventral!,  e  portano  innanci  ai  raggi  delie  dorsal!  e 
delP  anale  pareoohie  npine  terminate  supertormente  da  una  lamina  tagllente." 
Bonaparte. 
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St/inmymy. 

Peenea,  Oumtr  and  VaitncUnnet,  Hist.  Nal,  Acs  PoisaooB,  I.  6,  p-  !M. 
CnbicepB,  totne,  Proc  Zool.  Soc.  London,  p.  S2,  1843. 
AtimOBtomB.  Smith,  IlluBt.  Zonl.  S.  Africa  PiaheB. 
Navarcbua,  FtUppiand  Verany,  Mem.  Acad.  Sci.  Toiln.  (8),  t.  IS. 
Tntchelocirrtiue,  Doumet,  Revue  et  Hag.  de  Zool.,  t.  19,  p.  Sit,  43S.  He, 

1868. 
Cublccps,  GvnlTia;  Cat,  Fishes  in  Brit.  Mua.,  v.  2,  p.  SflS,  IIWO. 
Paenes.  Ounther,  Cat.  FisheB  in  BriL  Mub,,  v.  2.  p.  4a4,  180a 

These  syuouynta  are  given  chlimj'  on  Ibe  ftutlinrily  of  Dr.  I.ulkfu 
CVidensk.  Selsk.  Skr.  (S),  Nat.  og  Math.  Afd.,  v.  13,  pt.  0.  pp.  51S,  «01)- 

Tbe  genus  named  SrhcrlaphUop»i*  hj  Dr.  Steindachucr  "  UDiler  iti«  <ap- 
position  tli&t  il  was  nearly  related  lo  Bfheduphilut,  has  considerable  enpitr- 
ffcial  likeness  to  that  genus,  but  apparenlly  d(>e»  not  belong  tu  the  wu 
femily,  and  hai)  received  the  slightly  prior  name  [rettetit.  It  1»  the  ntpft- 
senUiliva  of  a  pcculiiir  family,  leotUida,  in  Jordan  and  Gilbert's  Pyniipa 

(p.  eifl). 


Stated  Meeting,  Avj.  15,  188^. 
Present,  2  members. 

An  acceptance  of  membership  was  received  from  Dr.  W.  W- 
Keen,  dated  Philadelphia,  July  19th,  1884. 

Letters  of  acknowledgment  were  received  from  the  Ne* 
Bedford  Library ;  Yale  College ;  Univeraty  of  the  City  of 
New  YoFk  and  Prof.  J.  J.  Stevenson;  U.  S.  Naval  Institute; 
Library  of  Congress;  United  States  Surgeon-General's  Office; 
United  States  Naval  Observatory;  United  States Geol(^c»l 
Survey,  and  the  Chicago  Historical  Society  (all  for  No.  llo)- 

Donations  to  the  Library  were  received  from  the  I^ptisn 
Institute ;  the  Department  of  Mines,  Melbourne ;  the  Geologi- 
cal Survey  of  India ;  the  Netherland  Archives ;  the  Eoyal  So- 
ciety of  Northern  Antiquaries;  the  Geological  Society  of  Siriti- 
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erland ;  Prof.  E.  Renevier;  the  Society  of  Sciences  at  Li&ge ;  M. 
E.  Folic ;  M.  Paul  Albrecht ;  the  Reale  Accademia  dei  Lincei ; 
the  Observatory  at  Turin;  M.  Alessandro  Dorna;  M.  Damiano 
Muoni ;  the  Revue  Politique ;  the  Ecole  des  Mines ;  the  Geo- 
graphical Societies  of  Paris  and  Bordeaux ;  the  R.  Academy  of 
History  in  Madrid ;  the  Royal  Meteorological  Society;  London 
Nature;    Mr.    Benjamin   Ward    Richardson;    M.   F.   Hugh 
O'Donnell ;  Rev.  John  Presland ;  Mr.  Lewis  Appleton ;  the  Es- 
sex Institute ;  Prof.  C.  H.  Hitchcock ;  the  Boston  Society  of 
Natural  History ;  the  American  Academy  of  Arts  and  Sci- 
ences ;  the  Astronomical  Observatory  of  Harvard  College ;  the 
American  Journal  of  Science ;  the  New  York  Meteorological 
Observatory ;    the   American   Museum   of  Natural   History ; 
Mr.  A.  N.  Bell ;  J.  &  J.  D.  Nolan ;  the  College  of  Pharmacy ; 
Pranklin  Institute;  Pennsylvania  Historical  Society;  the  En- 
gineer's Club;  Mr.  Benjamin  S.  Janney;  M.  Leopold  Delisle; 
Dr.  Persifor  Frazer;  Mr.  E.  D.  Cope;  Major  M.  Veale;  the 
United  States  Naval  Institute;  Johns  Hopkins  University; 
Chief  of  Engineers,  United  States  Army;  United  States  Na- 
tional Museum;   United  States  War  Department;   Mr.  Jed. 
Hotchkiss;    Mr.  Wm.  A.  Courtnay;  Rev.  Stephen  D.  Peet; 
and  the  Academy  of  Science  at  St.  Louis. 

The  death  of  Ferdinand  Von  Hochstetter,  at  Vienna,  July 
18,  1884,  aged  55  years,  was  reported  by  the  Secretary. 

Communications  from  Prof.  E.  D.  Cope  were  received  as 
follows : 

"  On  the  Structure  of  the  Feet  in  the  Extinct  Artiodactyla 
of  North  America." 

*•  Fifth  Contribution  to  the  Knowledge  of  the  Fauna  of  the 
Permian  Formation  in  Texas." 

The  President  reported  that  he  had  appointed  Messrs.  Lesley, 
Phillips,  Ingham,  Rushenberger,  Barker  and  Brinton,  to  meet 
the  requirements  of  the  resolution  of  the  Board  and  Council, 
adopted  Feb.  8,  1884. 

And  the  meeting  was  adjourned. 
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Stated  Meeting  Sept.  19, 188i. 
Preeenti  4  memben. 

Letters  accepting  membership  were  rebeiTed  from  Edwnd 
W.  Syle,  D.D.,  609  Walnut  Street^  Philadelpliia,  Aiigii8t29di; 
firom  Sir  Jolm  Lubbock,  dated  High  Elma,  ILajeOf  Eeot^  Augiot 
6 ;  and  firom  N.  A.  Bandolph,  M J).,  IJniyersity  of  Pennsfhi- 
nia,  Medical  Department,  August  9, 1884. 

Acknowledgments  were  received  from  the  Cambridgs 
Library,  England  (110,  111,  112);  W.  L.  Stevens  (115);  the 
Bojal  Academy  of  Sciences  and  Boyal .  ZoSlogioal  Sodetj, 
Amsterdam  (110,  111,  —  112) ;  the  Franklin  Lsstitute  (115); 
and  the  Maryland  Historical  Society  (115). 

Letters  of  envoy  were  received  from  the  Musfe  Onimei; 
August  28 ;  the  Manchester  Library  and  Philosophical  Society; 
and  the  Cambridge  Library,  England,  June  80. 

An  invitation  was  received  to  assist  at  the  Twenty-fifth  An- 
niversary of  the  Natural  History  Society,  at  Chemnitz. 

A  circular  letter  was  received  firom  Gton.  C.  B.  Norton,  l^ 
specting  the  American  Exhibition  of  1386,  at  London. 

Donations  to  the  Library  were  received  firom  the  Geological 
Survey  of  India;  the  Academy  of  Sciences  at  Batavia;  the 
Eoyal  Society  of  New  South  Wales ;  the  Office  of  Mines  at 
Melbourne;  the  Eoyal  Society  of  Tasmania;  the  Physical- 
Central  Observatory  2t  St.  Petersburg ;  the  Imperial  Society 
of  Naturalists  at  Moscow ;  the  Imperial  Royal  Central  In- 
stitute, Geological  Reichsanstalt,  Zoologico-Botanical,  and 
Geographical  Societies  at  Wien ;  M.  Augunt  Tischner  at  Leip- 
zig ;  the  Scientific  Society  of  Upper  Lusatia ;  the  Royal  Prus- 
sian Academy  and  German  Geological  Society  at  Berlin ;  the 
Royal  Danish  Society  of  Sciences ;  the  Institute  of  the  Grand 
Duchy  of  Luxembourg ;  the  Royal  Academy  of  Sciences  at 
Amsterdam ;  the  Holland  Society  of  Sciences,  and  Tyler  Mu- 
seum ;  the  Royal  Academy  of  Sciences,  Royal  Observatory  and 
Department  of  the  Interior  at  Brussels;  the  Venetian  Institute 
of  Sciences;  the  Royal  Academy  of  Sciences  at  Turin;  the 
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Academy  of  the  Lincei ;  the  Eoyal  Geological  Committee  of 
Italy ;  the  Tuscan  Society  of  Natural  Sciences;  the  Anthropo- 
logical, Zoological,  and  Geographical  Societies  at  Paris;  the 
Muf6e  Guimet;  the  Royal  Academy  of  History  at  Madrid; 
the  Philosophical  Society  of  Great  Britain,  the  British  Asso- 
ciation for  the  Advancement  of  Science,  Royal  Observatory, 
Meteorological  Office,  International  Forestry  Exhibition,  the 
Royal  Asiatic,  Geographical,  Zoological,  Geological,  Astro- 
nomical, linnean  and  Antiquarian  Societies  and  Nature,  Lon- 
don ;  the  Royal  Cornwall  Polytechnic  Society ;  the  Manchester 
Literary  and  Philosophical  Society;  the  Royal  Irish  Academy; 
the  Royal  Society  of  Canada;  S.  E.  Cassino  &  Co.;  American 
Philological  Association ;  A.  Agassiz  and  F.  D.  Whitney ;  the 
American  Antiquarian  Society;  the  American  Journal  of 
Science ;  the  Torrey  Botanical  Club  of  New  York ;  Dr.  Wil- 
liam G.  Stevenson,  of  Poughkeepsie ;  the  Franklin  Institute, 
the  College  of  Pharmacy,  J.  P.  Lesley  and  Henry  Phillips,  Jr. ; 
the  American  Chemical  Journal,  American  Journal  of  Phi- 
lology, Johns  Hopkins  University,  and  Edward  Ingle,  of  Balti- 
more ;  the  United  States  National  Museum,  the  United  States 
Fish  Commission,  the  Smithsonian  Institution,  and  Mrs  Ermin- 
nie  A.  Smith,  of  Washington ;  J.  Hotchkiss,  of  Staunton,  Vir- 
ginia; Charles  Colcock  Jones,  Jr.,  of  Atlanta,  Georgia;  the 
Colorado  Scientific  Society,  and  M.  Rafael  Mallen,  of  Mexico. 

The  death  of  Mr.  Henry  M.  Phillips,  at  Philadelphia,  August 
29th,  aged  73,  was  announced. 

The  death  of  Prof.  Robert  E.  Rogers,  M.D.,  at  Philadelphia, 
September  6th,  aged  77,  was  announced. 

"  Thermometrical  Observations  at  Quito,  Ecquador,  taken  by 
Mr.  C.  B.  Brockway,  from  September  17,  1858,  to  June  18, 
1859,"  was  presented  by  the  Secretary,  with  a  letter  from  Mr. 
Brockway,  dated  September  6th,  1884,  in  which  he  says : 

"  I  would  call  the  attention  of  whoever  examines  the  table 
to  the  equability  of  the  temperature  and  that  the  heavy  earth- 
quake shocks  did  not  materially  vary  it.  Since  Humboldt's 
stay  at  the  Equator  I  think  that  no  official  observations  have 
been  taken." 

And  the  meeting  was  adjourned. 
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Stated  Meeting^  October  5,  1884,. 

Present,  7  members. 

Mr.  Ingham  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  McGill 
University  (114)  and  J.  H.  C.  Coffin  (115). 

Donations  to  the  Library  were  received  from  the  Depart- 
ment of  Mines  at  Melbourne ;  the  Geological  Survey  of  India ; 
the  Imperial  Society  of  Naturalists,  at  Moscow;  the  Venetian: 
Athenaeum ;  Baron  Ferd.  von  Mueller ;  Eevue  Politique ;  Lon- 
don  Nature ;  the  Philosophical  and  Literary  Society  at  Leeds ; 
the  Alchemist  of  Montreal ;  the  Boston  Society  of  Natural 
History ;  the  American  Journal  of  Science ;  Mr.  B.  Silliman ; 
the  Connecticut  Academy  of  Sciences;  the  Meteorological 
Observatory  at  New  York  ;  the  Academy  of  Natural  Sciences 
at  Philadelphia ;  Mr.  Henry  Phillips,  Jr. ;  the  United  States 
Geological  Survey,  the  United  States  Fish  Commission ;  the 
American  Antiquarian ;  and  Mr.  J.  B.  Stallo. 

Mr.  J.  Sutton  Wall,  of  Monongaliela  City,  Pa.,  exhibited  a 
canvas  tracing  of  a  group  of  Indian  pictures  cut  on  the  top  and 
sides  of  a  half-buried  block  of  sandstone  perched  on  the  bluflf 
of  the  Monongahela  valley,  in  Fayette  county,  Pa.,  opposite 
Hillsborough,  at  a  height  of  290  feet  above  the  river.  A  pho- 
tograph of  the  canvas  was  exhibited. 

Also  a  photograph  of  a  tracing  of  similar  figures  on  the 
rock  shore  of  the  river  near  Geneva,  now  submerged  by  a  new 
slack  water  dam. 

Also  one  of  a  carved  rock  on  the  Hamilton  farm  near  the 
Evansville  turnpike,  six  miles  south-east  from  Morgantown,  in 
West  Virginia.    This  rock  surface  is  vertical. 

In  answer  to  a  question  respecting  the  safety  of  such  monu- 
ments, Mr.  Wall  replied  that  a  fourth  fine  group,  of  which  he 
had  heard,  was  destroyed  before  he  could  obtain  a  tracing  of  it, 
the  farmer  who  owned  the  land  having  blasted  it  up  for  foun- 
dation stone  for  his  new  house ;  and  that  the  owner  of  the 
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large  group  on  the  canvas  informed  him  of  his  intention  to 
treat  the  perched  rock  in  the  same  way,  when  he  built  his  new 
barn. 

On  motion  of  Mr.  Phillips,  it  was 

Besolvedt  That  the  subject  be  referred  to  the  consideration  of  the  Board 
of  OfQccTS  and  Council  at  its  next  meeting,  whether  any  steps  can  be 
taken  by  the  Society  to  pieserve  such  monuments  from  destruction. 

Mr.  Lesley  read  a  Note  on  a  possible  origin  of  the  Pshent. 

Mr.  E.  B.  Harden  exhibited,  through  the  Secretary,  a  square 
pipe  of  limonite,  which  had  been  deposited  against  the  inside 
walls  of  a  vertical  wooden  box,  leading  down  to  the  sump  of 
the  Eagle  shaft  near  Pottsville,  Pa.  The  outside  layer,  first  de- 
posited, was  a  beautifully  perfect  fac-simile  of  the  inside  rough 
face  of  the  boards,  showing  the  grain,  saw  cuts,  and  knots  in 
the  wood.  The  whole  specimen  admirably  illustrated  the  forma- 
tion of  selvage  veins.* 

Dr.  Syle  presented  a  copy  of  the  Chinese  translation  of 
HerscheVs  Outlines  of  Astronomy,  in  three  volumes,  published 
at  Shanghai,  December,  1859. 

Pending  nominations  Nos.  1029,  1030  were  read. 

The  Kansas  Academy  of  Science  at  Topeka  was  ordered  to 
be  placed  on  the  list  of  corresponding  societies  for  exchange  of 
publications. 

The  request  of  the  Journal  of  Associate  Engineering  Socie- 
ties, Washington  University,  St.  Louis,  Mo.  (Sept.  27),  was  re- 
ferred to  the  Secretaries. 

An  appropriation  was  made  for  publishing  a  plate  illustra- 
tion for  the  Proceedings,  No.  117. 

The  Hall  Committee  was  authorized  to  prepare  the  north 
garrets  for  the  reception  of  the  stock  of  publications. 

And  the  meeting  adjourned. 

•Thl«  spei^imen  wa«  analyzed  by  F.  E.  Bnchman,  Chemist  of  the  Phcrn  I  x  Iron 
Co.,  and  found  to  conHlst  of  7G.17  per  cent  »e8quioxldeof  Iron.  The  re«idue  con- 
tained very  little  silica. 
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On  iome  Indian  picture  roeki  in  Fayette  County,  JRx.    By  Mr.  J.  Sutton 

WaU. 

(Read  hrfore  the  American  Philosophieal  Society,  Oct.  3,  I884.) 

The  traclDg  on  muslin  (Plate  I.),  exhibited  this  evening,  was  made  by 
Mr.  William  Arison,  of  Monongahela  City,  and  myself,  in  the  month  of 
September,  1882. 

This  rock  is  perched  on  the  crest  of  the  hill  ikcing  the  Monon- 
gahela river,  opposite  the  town  of  Millsborough,  at  an  elevation  of  290 
feet  (by  barometer)  above  water  level  of  the  river.  It  is  a  detached  portion 
of  the  Waynesburgh  sandstone  Which  outcrops  in  the  vicinity.  Rather 
coarse  in  texture,  it  has  a  fairly  even  and  smooth  top  surface,  and  is  ap- 
proximately sixteen  feet  square,  with  perpendicular  sides.  The  top  of  the 
hill,  next  to  the  river,  terminates  rather  sharply,  and  the  ground  surface 
receding  from  the  river  has  a  gradual  fall  of  about  ten  feet  per  hundred 
for  a  distance  ol  perhaps  eighty  yards,  and  then  rises  into  a  more  elevated 
hill  to  the  eastward  of  the  rock.  The  rock  occupies  a  position  from 
which  a  very  fine  view  of  the  river  and  Ten  Mile  valley  can  be  had.  The 
edge  of  the  rock  next  to  the  river  rests  about  even  with  the  ground  sur- 
face surrounding  it,  while  the  opposite  edge  rests  about  three  feet  above 
ground.  It  is  not  fissile  and  the  top  surface  would  be  difficult  to  remove. 
The  outlines  of  the  figures  are  formed  by  grooves  on  channels  smoothly 
and  regularly  cut  or  incised  in  the  top  surface  and  on  two  sides,  of  the 
width  shown  on  the  tracing,  and  are  from  three-fourths  of  an  inch  to  a 
mere  trace  in  depth.  The  foot-prints  and  cup-shaped  cavities  are  carved 
about  the  same  depth,  except  the  large  circular  disc,  which  also  is  acupped- 
shaped  cavity,  about  Hve  inches  in  depth.  There  are  the  outlines  of  two 
animals  carved  on  the  sides,  one  on  the  south  side,  which  is  shown  on  the 
tracing,  and  the  other  nn  the  east  side,  not  shown. 

The  figure  composed  of  three  connected  links,  with  three  lines  or  per- 
haps arrows  drawn  across  them,  I  am  inclined  to  place  to  the  credit  ot 
vandalism,  which  is  still  in  rapid  progress,  and  will  ultimately  destroy  the 
original  carvings.  Some  of  the  lines  are  becoming  quite  faint,  owing  no 
doubt  to  erosion  by  the  atmosphere.  We  only  traced  those  lines  and  por- 
tions of  lines  that  were  distinctly  legible. 

Mr.  Joseph  Horner,  and  old  resident  of  Millsborough,  informs  me  that 
the  figures  were  much  more  distinct,  when  he  first  saw  them  fifty  years 
ago,  than  at  the  present  time.  A  tradition  exists  in  the  neighborhood  that 
the  early  settlers  were  informed  by  the  Indians,  that  they  had  no  knowl* 
edge  of  the  authors  of  the  carvings,  but  that  they  found  them  as  the 
"  white  men  "  then  saw  them.  The  tracing  shows  all  the  figures  re« 
versed,  but  by  looking  through  the  canvas  from  the  other  side  you  ^an 
see  them  in  their  true  position,  which  may  l>e  done  by  placing  lights  be* 
hind  it.  The  tracing  was  made  by  painting  the  grooves  and  indentations 
with  a  mixture  of  lamp-black  and  turpentine,  and  then  spreading  strips  of 
muslin  over  the  portions  painted,  and  by  using  a  brush  and  our  fingers, 
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the  lines  were  transferred  to  the  muslin  ;  after  which  it  was  sewed  together 
in  proper  connection,  and  the  lines  made  more  permanent  by  repidnting 
with  diluted  printers'  ink.  Mr.  £.  B.  Harden,  of  the  State  G^eologkal  Sur- 
vey, recently  photographed  a  small  portion  of  the  top  surface  of  the  rock ; 
hut  was  unable  to  obtain  a  proper  position  for  photographing  the  whole  sur- 
face. To  do  this  properly  an  elevated  position  would  be  necessary  at  some 
distance  from  the  rock.  This  could  be  done  by  the  aid  of  a  small  amount 
of  lumber  and  tools,  which  we  did  not  have  at  hand  at  the  time  of  oar 
visit. 

Plate  2  is  a  reduction  from  a  tracing  on  muslin  (natural  size),  showing 
the  figures  carved  on  the  surface  of  a  rock  located  on  the  east  shore  of  the 
Monongahela  river,  a  half  mile  below  Geneva,  in  Fayette  county,  Penn- 
sylvania. The  rock  has  a  fairly  even  and  smooth  upper  surface,  falling 
slightly  toward  the  water,  and  is  an  eroded  portion  of  the  Morgantown 
sandstone  in  place.  A  portion  of  this  rock  containing  figures  was  removed 
some  years  since,  and  used  in  constructing  a  building  in  Geneva.  The 
figures  thus  removed  I  did  not  see. 

The  execution  of  the  carvings  appears  to  be  of  the  same  character  ss 
that  on  the  rock  shown  by  Plate  1.  The  marked  resemblance  of  many  of 
the  figures  leads  me  to  consider  it  of  the  same  age  and  origin  as  the  other 
carved  rocks  in  this  region.  At  the  time  of  my  visit,  in  1881,  the  upper 
portion  of  the  rock  rested  only  about  four  feet  above  low  water,  and  I 
have  since  learned  that  the  portion  containing  the  figures  copied  has  been 
rendered  inaccessible  by  the  back  water,  formed  in  the  pool  from  the  con- 
struction of  Lock  and  Dam,  No.  7,  at  a  point  nearly  two  miles  farther 
down  the  river. 

Plate  3  is  also  a  reduction  from  a  tracing  of  a  carved  rock  located  in 
West  Virginia,  near  the  north  side  of  the  Evansville  pike,  six  miles  south- 
east of  Morgantown.  This  is  along  the  crest  of  an  elevated  ridge,  com- 
manding a  fine  view  of  the  surrounding  country.  The  ridge  on  either 
side  of  this  pike  is  strewn  with  numerous  large  blocks  of  sandstone,  evi- 
dently detached  from  their  native  bed,  and  many  of  them  present  excel- 
lent surfaces  for  carving.  But  I  only  found  two  of  them  to  contain  any 
figures,  out  of  a  large  number  which  I  examined  in  the  vicinity. 

The  figures  shown  on  this  plate  were  all  found  on  one  rock,  and  are 
represented  in  their  true  position.  They  are  incised  or  cut  in  the  top  suface, 
evidently  in  the  same  manner  as  the  rocks  already  mentioned.  The  small 
pot-shaped  holes,  buflfalo  and  bear  tracks  form  a  common  feature  of  all 
these  pictured  rocks.  Each  individual  rock  is  however  usually  found  to 
contain  some  figures  not  shown  on  others.  Slight  variations  are  also 
noticeable  in  the  manner  of  representing  certain  animals  and  reptiles  ;  as 
for  instance  difference  in  posture.  The  rattlesnake  is  distinguishable  by  the 
line  or  bar  which  marks  the  termination  of  the  body  proper  and  shows  the 
beginning  of  the  rattles.  The  semi -circular  figure  on  the  left  side  of  the 
plate  forms,  in  my  judgment,  an  interesting  feature  of  this  rock.  It  strikes 
me  that  this  figure  has  been  intended  to  represent  a  horse^s  track  or  foot- 
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print.  If  this  interpretation  be  a  correct  one,  it  goes  toward  fixing  the 
age  of  the  workmanship,  and  brings  it  within  the  historic  period  of  North 
America. 


Stated  Meeting^  October  17 y  188^. 

Present,  15  members. 
President,  Mr.  Fbaley,  in  the  Chair. 

A  letter  requesting  exchanges  was  received  from  Mr.  J.  C. 
Howell,  Librarian  of  the  University  of  California,  dated  Berke- 
ley, October  1.  On  motion,  the  University  of  California  was 
placed  on  the  list  to  receive  the  Transactions  and  Proceedings 
from  the  beginning. 

A  letter  requesting  missing  numbers  of  Transactions  and 
Proceedings  American  Philosophical  Society  was  received 
from  the  Imperial  Society  of  Nature,  Moscow,  dated  Sep- 
tember 1. 

Donations  to  the  Library  were  reported  from  the  Eoyal  So- 
ciety of  Victoria ;  the  Annales  des  Mines  and  Revue  Politique; 
the  Royal  Academy  of  History  at  Madrid ;  the  Meteorologi- 
cal Office,  the  Journal  of-Foresty  and  London  Nature;  Dr. 
Edward  Jarvis,  of  Boston;  Harvard  University;  the  New 
York  Academy  of.  Sciences ;  the  College  of  Pharmacy,  the 
Franklin  Institute,  the  Engineers'  Club,  the  American  Journal 
of  Medical  Sciences,  Rev.  E.  W.  Syle,  Mr.  Heiry  Phillips,  Jr., 
and  L.  R.  Hamersly,  of  Philadelphia ;  the  Maryland  Histori- 
cal Society ;  the  Bureau  of  Education,  the  United  States  ^ 
National  Museum  and  the  Surgeon-Generars  Office  at  Wash- 
ington. 

A  paper  on  Herderite  was  read  by  Dr.  F.  A.  Genth. 

A  paper  on  the  Language  and  Ethnographic  position  of  the 
Xinka  (Shinka)  Indians  of  Guatemala  was  read  by  Dr.  D.  G. 
Brinton.  The  paper  embraced  two  vocabularies  of  three  dia- 
lects, the  only  known  existing  specimens  of  the  language. 

Dr.  Syle  objected  to  the  statement  made  in  the  memoir  that  the  absence 
of  native  names  of  9alt,  maize,  &c.,  must  necessarily  be  taken  as  evidence 
that  the  aboriginal  Xinkas  did  not  know,  or  possess  the  articles  until  the 
advent  of  their  Aztec  andsMaya  conquerors  ;  adducing  the  fact  that  the 
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Japanese  now  use  many  Chinese  names  for  things  which  they  had  before, 
and  for  wliich  they  had  and  still  have  their  own  names. 

Mr.  Phillips  instanced  the  adoption  of  the  word  "alcohor*  by  the  En- 
glish, and  their  abandonment  of  "spirits  ol  wine." 

Dr.  Brinton  replied  that  the  evidence  was  made  stronger  by  the  foreign 
words  being  repeated  in  all  three  dialects ;  and  that  comparative  philologists 
recognize  the  rule  as  a  good  one,  and  the  inference  as  reasonable,  that  if 
the  Xinka  vocabularies  have  no  native  word  for  hat,  and  have  instead  the 
Spanish  word  sombrero,  the  hat  was  probably  not  an  article  of  native  dress. 

Mr.  Ash  burner  described  observations  at  the  Luray  caverns, 
and  at  the  Natural  Bridge,  in  Virginia,  which,  he  had  made 
recently. 

He  found  by  barometric  and  by  direct  measurements  that  the  tradition- 
ary data  of  the  French  Engineers  were  exiiggerated.  Instead  of  215',  he 
made  the  crown  of  the  arch  185'  and  187'  above  the  stream.  Instead  of 
the  popularly  received  2000'  ahove  tide,  his  connections  with  the  nearest 
railway  station  made  the  stream  915'.  and  the  crown  of  the  arch  1102' 
A.  T.,  and  the  Hotel  1040'.  The  thickness  of  the  bridge  at  the  north  side 
is  46' ;  at  the  south  side  36'. 

Cedar  creek  flows  beneath  the  bridge  sontlMord*  The  rock  of  the  bridge 
is  nearly  horizontal.  The  rocks  north  of  the  bridge  dip  steeply  towards 
it  (».  €.,  downstream,  southward) ;  those  south  of  the  bridge  dip  percepti- 
bly also  towards  it  (t.  e.,  upstream,  northward).  There  is,  therefore,  a 
local  synclinal  at  the  bridge  ;  and  Mr.  Ashburner  would  thus  account  for 
the  existence  of  the  bridge  at  that  particular  point.  The  last  remnant  ot 
the  roof  of  a  long  cavern,  following  a  special  stratum  across  a  synclinaU 
would  necessarily  be  left  precisely  in  the  axial  line  of  the  trough. 

The  Luray  cavern  ramifies  to  great  distances,  but  always  in  a  particular 
group  of  limestone  beds,  limited  to  C")  feet.  The  cavern  of  the  Natural 
Bridge  must  have  been  limited  to  a  certain  soluble  horizon  of  the  forma- 
tion. Its  great  height  now  is  no  sate  index  of  the  height  of  the  cavern 
formerly  ;  nor  of  the  width  of  the  soluble  rock  zone  ;  but  is  to  be  ascribed 
to  the  vertical  erosion  of  its  channel  by  Cedar  creek,  in  adjusting  its  water 
slope  to  the  neighboring  open  lower  country. 

Dr.  Frazer  remarked  that  when  he  visited  the  Bridge  three  years  ago  he 
noticed  steep  (Ai'Pjz)  dips  further  south  ;  and  therefore  that  the  synclinal 
must  be  very  local. 

Dr.  Frazcr  desired  to  place  on  record  his  dissent  from  Prof, 
n.  C.  Lewis's  paper  on  a  great  trap  range  through  Southern 
Pennsylvania,  read  at  the  late  meeting  of  the  American  Asso- 
ciation for  the  Advancement  of  Science ;  because  the  discus- 
sion which  followed  the  reading  of  that  paper  would  not  appear 
in  the  volume  of  the  Transactions  of  the  Association. 


law.]  (591  [Frazer. 

Trap  Dykes  in  the  Arehaan  Rocku  of  Sautheattern  Penmylvania, 

By  Dr.  Penifor  Frazer, 

m 
f 

{Read  before  the  American  Philosophical  Society,  October  17,  I884.) 

Among  the  geological  papers  annoanced  to  be  read  in  Section  E  of  the 
late  meeting  of  the  American  Association  for  the  Advancement  of  Science, 
in  Philadelphia,  was  one  by  Prof.  Henry  Carvill  Lewis  on  a  Trap  dyke  in 
!Eastem  Pennsylvania.  It  describes  a  dyke  which  (its  author  asserted) 
Lad  been  overlooked  by  the  speaker  and  other  geologists  in  this  portion  ot 
the  State,  and  which  was  distinguished,  both  by  its  great  length  and  by 
certain  peculiarities  of  position,*  irom  other  dykes  in  Pennsylvania. 

This  faulted  dyke  is  supposed  to  have  been  laterally  thrown  lor  a  dis- 
tance that  was  understood  to  be  five  miles  as  Prof.  Lewis  described  it. 
But  on  hearing  that  the  "hade"  or  dips  were  nearly  vertical  in  both 
parts  which  it  was  thought  were  once  in  contact.  Prof.  James  Geikie 
thought  that  any  previous  continuity  of  the  two  dykes  must  be  aban- 
doned.! 

In  describing  the  course  of  his  dyke,  Prof.  Lewis  remarked,  "Dr. 
Frazer  failed  to  trace  it  through  Chester  county,  though  he  has  a  small 
portion  of  it  on  his  geological  map  in  Easttown  township  ;  neveitheless  I 
have  followed  it  over  the  surface,  foot  by  foot,  by  the  loose  boulders  on 
the  surface  ;  and  found  it  to  be  continuous,"  or  words  to  this  efifect. 

There  happened  to  be  on  the  wall  the  joined  maps  of  the 'four  counties 
which  the  speaker  had  prepared  for  the  Second  Geological  Survey,  viz: 
Adams,  York,  Lancaster  and  Chester,  and  he  referred  to  them  as  follows :{ 

The  great  amount  of  disintegration  of  the  surface  rocks  of  Chester 
county  has  caused  a  deep  soil,  which  overlies  a  large  portion  of  the  rocks 
of  the  county  on  the  line  of  this  dyke,  and  the  constant  movement  of  this 
soil  renders  it  very  difficult  to  trace  the  buried  outcrops  by  loose  boulders 
and  fragments.  The  consequence  of  this  is  that  it  one  maps  all  the  locali- 
ties where  masses  of  trap  are  found,  and  attempts  to  connect  them  by  lines, 
the  irregularity  of  the  latter  will  inform  him  that  he  is  probably  not 
representing  the  facts  of  structure  as  they  exist.  In  Adams  county,  where 
the  decomposition  is  generally  much  less  profound  than  in  Chester,  in  the 

*  The  text  of  this  paper  Is  not  at  hand  and  the  writer  must  truRt  his  memory 
for  its  ecu  tents.  It  Is  very  unfortunate  tbut  In  the  reports  of  the  proceedings 
of  Sections  of  the  A.  A.  A.  8.,  there  should  be  no  account  taken  of  the  dibcus- 
■lons  on  papers;  especially  In  cases  where  statements  are  observed  and 
pointed  out  which  seem  to  be  at  variance  with  a  cautioun  Judgment  of  the 
fticts.  The  disadvantage  of  this  state  of  things  to  the  cause  to  which  the 
Association  is  nominally  devoted  is  still  further  Increased  by  the  long  peiiod 
which  must  elapse  before  a  paper  finds  its  way  into  priui.  Krror  is  notoriously 
fleet  of  foot,  and  with  a  year's  start  may  defy  pursuit. 

f  In  a  rather  exceptionally  full  notice  of  this  paper  (omitting  however  men- 
tion of  the  objections  to  it)  given  in  Science  subsequently,  the  fault  is  stated  to 
be  several  thousand  feet,  but  the  extent  of  the  lateral  displacement  is  men- 
tioned only  as  "large." 

X  The  following  remarks  are  quoted  troox  memory  and  somewhat  amplified. 
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region  of  the  dykes,  a  great  deal  of  work  was  necessary  before  the  seeming- 
ly capricious  outcrops  could  be  brought  into  anything  like  order.  Let  any 
one  look  at  the  regularity  of  the  three  threads  of  trap  passing  from  N.  E.  to 
S.  W.  on  the  map  of  Adams  county  of  the  First  Geological  Survey,  and 
compare  it  with  the  irregular  and  broken  lines  of  the  trap  in  the  map  of 
the  same  county  by  the  present  Survey,  and  he  will  find  a  case  in  point 

It  will  not  suffice  to  find  three  or  four  occurrences  of  fragments  of  trap» 
lying  more  or  less  in  a  straight  line,  in  a  distance  of  a  mile  or  more,  in  order 
to  assume  a  dyke  of  trap  connecting  them  under  the  soil. 

On  looking  over  the  maps  of  the  townships  south  of  the  Chester  valley, 
which  thelspeaker  carried  into  the  field  when  engaged  in  the  Geological 
Survey,  he  remarks  in  a  great  many  places  notes  of  trap  fragments  on  the 
surface.  But  with  some  experience  in  tracing  the  outcrop  of  this  rock, 
he  did  not  feel  Justified  in  connecting  these  isolated  indications  together, 
and  he  still  doubts  whether  this  should  be  done.    The  absence  of  a  map 

* 

of  the  dyke  prevents  him  from  saying  how  many  of  these  occurrences  are 
included  within  the  dyke  n\entioned  by  Prof.  Lewis,  but  no  single  dyke 
can  include  many  of  them. 

It  is  a  very  different  matter  if  it  is  merely  claimed  that  this  supposed 
new  dyke  indicates  the  direction  of  a  zone  or  belt  of  disturbance  along 
which  two,  twenty,  or  fifty  outbursts  of  igneous  rock  may  have  taken 
place,  Just  as  it  is  shown  that  in  north-western  York  and  central  Ac^ms 
counties,  notwithstanding  all  the  irregularity  of  the  outcrops,  there  is  a 
general  zone  along  which  the  main  outflows  have  taken  place. 

The  considerations  whicli  the  speaker  has  so  often  urged  in  connection 
with  this  region,  make  the  existence  of  such  a  belt  exceedingly  probable. 
(See  Memoire  sur  la  partie  S.  E.  de  la  Pennsylvanie,  pp.  90,  109-}-,  etc.)  It 
has  been  abundantly  urged,  both  in  this  memoire  and  elsewhere,  that  the 
exceedingly  straight  southern  limit  of  the  Chester  valley  implies  other 
causes  at  work  than  those  of  ordinary  deposition  :  in  other  words,  a  great 
longitudinal  crack  along  the  southern  side  of  which  the  lower  measures 
were  brought  up ;  that  this  great  crack  would  in  all  probability  be  connected 
with  others  crossing  or  diverging  from  it  hardly  needs  to  be  stated  ;  but 
if  the  speaker  was  unable  to  represent  this  line  of  fracture  by  a  single 
well  defined  dyke,  there  are  abundant  allusions  both  to  outflows  of 
trap  and  to  the  existence  of  a  belt  of  dislocation,  as  the  following  from 
C4*  will  show,  p.  286.  **The  trap  dyke,  traceable  only  by  its  broken 
fragmentsf  on  the  surface,  which  has  been  alluded  to  as  occupying  the 
southern  edge  of  Tredyffrin  township,  enters  Eaattown*'  etc.  (here  follows 
a  detailed  statement  of  its  course),  ♦  ♦  «  "when  its  traces  cease  to  be 
apparent,  though  a  few  scattering  boulders  and  fragments  of  trap  are  met 

with."t 

*Geolo^  of  Chester  county,  Perslfor  Frazer,  edited  by  J.  P.  Lesley. 

tOf  course,  a  trap  dyke  may  be  assumed  when  the  whole  ground  is  made  up  of 
the  larger  or  smaller  fragments,  but  thequcsilon  how  many  trap  fragments  wiil 
enable  one  to  assume  the  presence  of  a  dylie  is,  like  muny  others,  not  capable  of 
a  general  answer. 

tThe  trap  here  referred  tx>  la  part  oi  the  *' great  dyke  "  which  forma  the  sab- 
Jttct  of  the  paper  above  alluded  to. 
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In  the  succeeding  township,  WiUUtotm,  it  is  stated  of  the  rocks :  «*  ♦  ♦  ♦ 
Southernmost  of  all,  a  bruad  band  of  syenitic  granite  and  hornblendic 
gneiss,  in  which  latter  are  dykes  of  dolerite  (as  near  Lukens'),  and 
another  band  of  serpentine.  How  would  these  facts  agree  with  the 
hypothesis  hinted  at  above,  that  the  lower  Primal  was  represented  by  the 
pseudo-quartz  porphyry  and  feldspar  porphyry ;  that  this  was  overlain 
by  the  quartzite  proper ;  this  by  schists,  and  this  by  limestone  ;  that  there 
had  been  first  a  synclinal  valley  of  all  these,  and  finally  a  break  in  or  on 
the  side  of  the  valley,  by  means  of  which  the  lower  measures  had  been 
thrown  up  on  the  south  and  planed  oflf  evenly,"  etc. 

Under  We$t  OoBheniovrnship  "fragments  of  dolerite  are  frequent,  but 
no  dyke  was  apparent."  In  the  description  of  West  Marlborough  town- 
ship, "Syenite  apparently  belonged  to  a  dyke,  of  which  the  exact  position 
was  not  determined,"  is  noticed  south  of  Doe  run,  and  "loose  pieces  of 
dolerite  were  deemed  insufficient  to  warrant  the  placing  of  this  formation 
on  the  colored  map  "  (p.  807).  In  the  description  of  JSctst  NoUingham, 
fragments  of  syenite  are  mentioned,  &c.,  &c.  (p.  343). 

In  addition  to  the  above  references  in  the  text  of  C4  to  trap,  there  are  marks 
in  the  following  localities  on  township  maps  used  in  the  field  by  the  speaker, 
which  indicate  the  presence  of  igneous  rock  fragments  which  were  not 
placed  upon  the  county  map  because  not  sufficiently  indicative  of  the 
position  of  the  parent  dyke  :  East  Oothen,  N.£.,  N.  and  N.W.  of  Goshen- 
▼ille ;  We$t  Oo$hen,  near  water  works  ;  East  Bradford,  near  Copesville ; 
East  Marlborough,  near  Union ville  ;  West  Marlborough,  8.  W.  and  N.W. 
of  Upland,  near  and  W.  of  Woodville,  etc.  ;  Lower  Oxford,  near  Lincoln 
University,  etc.;  Easttown;  WUlistotm,  near  White  House  P.O.,  N.  and 
N.W.  of  Sugartown  ;  Highland,  near  Gum  Tree  and  nearFairview  School 
House  ;  Kenrut^  New  Oardon,  near  Toughkenamon,  etc. 

It  is  not  pretended  that  these  citations  cover  all  the  places  where  trap 
was  found,  but  they  will  servo  to  indicate  that  in  the  opinion  of  some  field 
workers,  there  is  a  long  step  to  be  taken  from  the  occurrence  of  a  num- 
ber of  trap  fragments  on  the  surface  to  the  establishment  of  a  dyke  in 
place. 

Prof.  Lewis  concluded  his  description  by  saying,  that  such  a  dyke 
would  form  an  important  feature  in  the  geology  of  the  State.  In  this  the 
speaker  agreed  with  him,  though  whether  or  not  the  line  of  the  trap  be  as 
continuous  as  he  has  represented  it,  the  belt  of  disturbance  had  been 
established  long  ago. 

But  this  dyke,  if  established,  would  be  singularly  confirmatory  of  the 
long  fault  and  southern  upthrow,  which  constitute  the  kernel  of  the  speak- 
er's hyx)Othesis  of  the  structure  of  the  rocks  in  Southeastern  Pennsylvania : 
for,  that  there  should  be  a  fracture  filled  with  injected  rock,  following 
Just  the  course  which  the  speaker  has  ever  maintained  the  fault  to  occupy, 
for  "ninety  miles;"  and  that  the  upthrow  in  one  place  (not  in  Chester 
coonty)  was,  "several  thousand  feet,"  in  extent,  would  be  clearly  cor- 
roboratory of  the  speaker's  view. 
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The  position  of  this  belt  is  indicated,  C4  (L  cL),  as  follows:  *  *  * 
"These  slates  are  bordered  by  a  great  belt  of  serpentine,  of  whick 
the  northern  boundary  is  nearly  parallel  with  the  southern  margin  of  the 
limestone  itself,  as  if  the  mass  of  schists  intervening  had  about  a  unifona 
thickness,  and  that  the  serpentine  were  a  true  contact  formation  oocoiring 
between  these  schists  and  the  lower  rocks." 

Attention  was  drawn  to  another  statement  of  Prof.  Lewis,  viz :  that  the 
litholv^gical  characteristics  of  this  dyke  were  constant  throughout  its  raafe. 
This  was  entirely  at  variance  with  the  speaker's  observation.  There  wen 
strongly  marked  differences  of  texture,  structure,  and  constitution  between 
many  of  these  outcrops  in  the  townships  south  of  the  Chester  valley,  and 
near  Conshohocken. 


On  HerderiU.    By  F,  A,  Qenth. 

(BMd  before  the  American  PMotophiccU  Society ^  October  17,  I8S4.) 

In  the  American  Journal  of  Science  [3],  xxvii,  185-188,  in  an  article  on 
Herderite,  hy  William  Earl  Hidden  and  James  B.  Mackintosh,  the  latter 
published  his  analysis  of  this  rare  mineral  from  Stoneham,  Me.  In  aletter 
to  the  eclitors  of  the  "Neue  Jahrbuch  der  Mineralogie,  Ac.,"  of  1884.  ii, 
134-136,  Professor  A.  Weisbach  gives  the  results  of  a  comparative  exami- 
nation of  the  original  herderite  from  Ehrenfriedersdorf,  Saxony,  and  o( 
that  of  Stoneham,  Me.,  made  at  his  suggestion  by  Dr.  CI.  Winkler. 

These  investigations,  showing  remarkable  discrepancies  not  only  be- 
tween Dr.  Winkler's  analyses  of  the  herderite  from  the  two  localities,  but 
also  between  those  of  the  two  analysts  of  the  Stoneham  mineral,  it  was 
desirable  to  re-examine  this  interesting  species. 

I  am  under  great  obligations  to  Mr.  George  F.  Kunz,  who  has  kindlj 
furnished  me  with  the  material  for  this  investigation,  from  whicli  I  was 
able  to  pick  out  over  2.5  grms.  of  pare  crystals. 

Referring  to  the  occurrence  of  herderite.  he  has  sent  me  the  following 
communication,  dated  New  York,  October  14th,  1884 : 

"On  revisiting  the  Stoneham  locality  I  found  that  the  herderite  had  nil  been 
**obUilned  from  a  vein  of  margurodlte,  four  feet  wide,  aboul  twenty  feet  Ion?, 
*•  worked  to  a  depth  often  feet.  This  vein  is  ou  the  side  of  the  top  of  Harndon 
•'hill,  about  one  hundred  feet  from  the  phice  >ehere  wa«  found  the  topaz  obtained 
**by  me  (see  Proceedings  New  York  Academy  of  Science,  November  and  De- 
**ceniber,  18«2,  and  American  Journal  of  Science.  Feb.,  18*^),  and  not  In  the  same 
**poeket,  as  stated  in  tlie  article,  in  the  American  Journal  of  Science,  Jan. 7, 
*•  1884.  The  vein  is  almost  entirely  marparodlte,  occurring  here  in  unexampled 
•*  crystals.  These  at  limes  cover  spaces  four  or  live  inches  Rquure  with  di«(tlnct 
"perfect  crystals  of  margarodlte,  also  altering  to  8erf>entine,  and  asaoclaled 
•*  with  it  what  is  possibly  topaz,  altered  into  serpentine. 

"The  herderite  occurs  almost  Invariably  in  crystals,  implanted  on  the  xuftr- 
**  garodlte.  crystals  of  quartz,  and  in  a  few  instances  on  columbite. 

**  Between  the  herderite  vein  and  the  topaz  vein  worked  by  me  were  found  the 

*Marge  columbite  and  triplite.    Two  distinct  crystals  of  trlplite  have  been  found 

*  *  I'ocen  tl V  • 

"Signed,  GEORGE  F.  KUNZ." 
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The  analysis  of  herderite  presents  great  difficulties,  and  the  following 
methods  have  been  used  in  the  diflfcrent  analyses : 

I.  A  portion  of  the  material  was  slightly  yellowish,  and  probably  con- 
taminated with  a  trace  of  mica.  1.0334  grm.  were  slowly  ignited  to  a 
bright  red  boat  in  a  well  covered  platinum  crucible,  and  lost  4.80  per  cent ; 
after  ignition,  the  lid  and  outside  margin  of  the  crucible  were  found 
coated  with  a  film,  which,  when  moistened  with  water,  gave  a  strongly 
acid  reaction. 

About  equal  weights  of  silica  and  the  mineral  were  fused  with  about  six 
parts  of  sodium  carbonate  for  one  hour.  The  well-fused  mass,  which  was 
greenish  from  a  minute  quantity  of  manganese,  was  lixiviated  with  water 
and  should  now  have  contained  all  the  phosphoric  acid,  and  fluorine.  The 
silica  in  the  solution  was  precipitated  by  ammonium  carbonate,  and  from 
its  filtrate  the  remaining  silica  by  zinc  oxide,  dissolved  in  ammonium  car- 
bonate and  ammonia.  From  the  filtrate  of  the  zinc  silicate  after  evapora- 
tion to  dryness  and  dissolving  in  wat^r,  the  greater  portion  of  the  sodium 
carbonate  was  neutralized  with  dilute  nitric  acid,  then  precipitated  with 
silver  nitrate,  keeping  the  liquid  slightly  alkaline.  In  the  filtrate  the 
balance  of  the  fiuorine  (which  had  not  been  expelled  by  ignition),  was 
precipitated  together  with  calcium  carbonate  by  calcium  chloride.  The 
mixed  precipitate  was  ignited,  dissolved  in  acetic  acid,  evaporated  to  dry- 
ness, the  calcium  acetate  dissolved  out  by  water  and  the  calcium  fiuoride 
determined.  It  gave  1.67  per  cent  which  would  give,  with  that  driven  off 
by  ignition,  about  6.4  per  cent. 

The  zinc  silicate  precipitate  was  found  to  contain  phosphoric  acid. 

The  portion  insoluble  in  water  was  dissolved  in  a  little  hydrochloric 
acid  and  the  clear  solution  precipitated  by  ammonia,  and  this  separation 
twice  repeated,  and  washed,  until  the  filtrate  was  free  from  lime.  The 
precipitate  was  ignited  and  weighed.  It  gave  over  87  per  cent  and  con- 
tained a  large  quantity  of  phosphoric  acid.  It  was  then  re-dissolved  in 
hydrochloric  acid,'  the  excess  driven  off  by  evaporation,  then  dissolved  in 
water  and  enough  sodium  hydrate  added  to  re-dissolve  the  greater  portion 
of  the  precipitate.  From  the  filtrate  of  the  insoluble  portion  the  phosphoric 
acid  was  precipitated  by  baryum  hydrate  as  baryum  phosphate  ;  in  the  fil- 
trate from  this  the  excess  of  baryum  was  removed  by  sulphuric  acid,  and 
from  the  filtrate  of  tlie  baryum  sulphate,  the  glucina  and  alumina  were 
precipitated  with  ammonia.  The  residue  insoluble  in  sodium  hydrate 
contained  about  4.6  per  cent  of  lime,  nearly  3  per  cent  of  phosphoric 
acid,  a  little  iron  and  glucina  and  alumina,  which  latter  were  added  to 
the  ammonia  precipitate. 

These  were  then  re-dissolved  in  as  little  acid  as  possible,  precipitated  by 
ammonia^  and  the  separation  of  glucina  from  alumina  attempted  by  that 
method,  recommended  by  the  highest  authorities  as  the  most  perfect, 
namely,  boiling  these  hydrates  with  a  concentrated  solution  of  am- 
monium chloride.    The  strength  of  the  solution  was  kept  so,  that  on 
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cooling  a  small  quantity  of  ammoniam  chloride  crystallized  out  It 
was  boiled  brieklj  for  a  whole  day,  and  did  not  show  any  bumbing 
at  all ;  a  large  insolable  residue  remained.  It  had  a  slightly  yellow- 
ish color  from  a  little  iron,  but  had  not  the  slimy  gelatinous  appear- 
ance which  alumina  would  have  presented,  but.  on  the  contrary,  it 
was,  without  being  crystalline,  more  granular  and  resembled  beryl- 
lium hydrate  precipitated  on  boiling  ih)m  a  dilute  solution  in  sodium 
hydrate.  The  filtrate  was  precipitated  with  ammonia  and  gave  5.61 
per  cent  of  ignited  beryllium  oxide.  That  portion  insoluble  in  am- 
monium chloride  dissolved  readily  in  a  minute  quantity  of  dilute  hydro- 
chloric acid.  Sodium  hydrate  was  now  added  and  the  whole  evaporated 
in  a  platinum  dish  to  a  pasty  consistency,  then  diluted  with  cold  water 
and  the  little  ferric  hydrate  filtered  ofif,  which  was  subsequently  dissolved 
in  hydrochloric  acid,  precipitated  by  ammonia.  In  washing  the  iron 
precipitate  the  filtrate  became  gradually  more  and  more  turbid.  It  was 
still  more  diluted  with  water  and  boiled  for  about  one  hour,  when  it  was 
filtered  ofif  and  washed ;  it  gave  8,00  per  cent.*  The  filtrate  was  now 
acidulated  with  hydrochloric  acid  and  precipitated  by  ammonia  and  gave 
0.17  per  cent  of  alumina,  which  was  dissolved  in  hydrochloric  add  and 
precipitated  by  ammonia  and  was  found  to  be  insoluble  in  ammonium  car- 
bonate. 

The  dififereut  constituents  were  added  together  and  gave  the  results 
given  below.  A  considerable  quantity  of  phosphoric  acid  was  lost  proba- 
bly in  the  zinc  silio^te  before  I  was  aware  of  the  fact  that  this  retained  such 
a  large  portion  of  it,  and  only  41.76  per  cent  were  obtained. 

II.  0.8608  grm.  of  finely  powdered  perfect  crystals,  dried  over  one  week 
over  sulphuric  acid,  were  fused  with  twice  their  weight  of  silica  and 
sodium  carbonate,  and  the  mass  treated  as  in  I.  It  was  found,  however, 
that  for  this  mineral  this  method,  even  with  such  an  excess  of  silica,  can- 
not be  used  advantageously,  as  the  phosphoric  acid,  notwithstanding  the 
most  careful  operations,  was  contaminating  almost  every  precipitate  and 
was  largely  contained  in  the  zinc  silicate.  After  the  greater  portion  of  the 
phosphoric  acid  was  obtained,  there  was  still  about  4.5  per  cent  with  the 
glucina  and  ferric  oxide,   from  which  it  was  separated  by  ammonium 

*  This  unexpected  behavior  of  glucina  with  a  boiling  Bolutlon  of  ammoDlum 
chloride  Induced  me  to  make  the  following  experiments:  A  quantity  of 
beryllium  carbonate,  prepared  from  beryl,  Trom  Acworth,  N.  H.,  was  dissolved 
in  hydrocliloric  acid,  to  the  strongly  acid  solution  ammonia  was  added  until  it 
showed  a  slightly  alkaline  reaction.  It  was  boiled  briskly  for  one  day,  then  fll- 
tered,  the  undissolved  residue  was  again  di;ssolved  in  an  excess  of  hydrochloric 
acid,  precipitated  by  ammonia  and  boiled  for  another  day  and  filtered.  The  two 
filtrates  w«)re  mixed  and  precipitated  by  ammonia  and  gave  0.1158  grm.  of  beryl- 
lium oxide.  The  insoluble  residue  was  dissolved  in  Just  enough  hydrochloric 
acid  precipitated  and  redlssolved  by  sodium  hydrate,  diluted  with  much  water 
and  boiled  for  one  hour.  The  precipitate  weighed  after  ignition  0.1422  grms. 
Both  were  converted  into  anhydrous  sulphates,  the  first  furnishing  0.47-12  grm. 
containing  SO3  =  75.58  and  BeO  =3  24.42;  the  second  gave  Q.o9l2  grm.  splphate  pf 
beryllium  w|th  SO|  »75.95  and  BeO  -  24.05. 
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xnolybdate.  The  excess  of  moljbdic  add  was  removed  by  precipitating 
the  slightly  acid  solution  by  nitrate  of  lead.  The  excess  of  lead  and  trace 
of  molybdenum  were  precipilated  by  hydrogen  sulphide,  and  from  the 
filtrate  the  glacina,  ferric  oxide  and  alumina  separated  by  sodium  hydrate 
as  in  I.  I  am  afraid  that  a  portion  of  the  fluorine  was  lost  in  a  similar 
way.  The  ignited  calcium  fluoride  was  treated  with  sulphuric  acid  and 
weighed  as  calcium  sulphate,  and,  as  probably  a  little  silica  was  there 
which  was  volatilized  as  8ilicx>n  tetrafluoride,  it  lost  1  per  cent,  and  gave 
only  6.04  per  cent  of  fluorine. 

m.  0.3808  grm.  of  the  same  material  as  I,  was  intimately  mixed  with  a 
known  quantity  of  freshly  ignited  plumbic  oxide,  and  put  in  a  small 
platinum  crucible  with  close  cover,  tliis  was  placed  in  a  larger  plati- 
num crucible  which  had  some  magnesia  in  the  bottom,  it  was  then  tightly 
covered  and  gradually  heated  to  a  strong  I'ed  heat,  which  was  continued 
for  twenty  minutes.  After  cooling  tAe  small  crucible  had  sustained  a  loss 
of  0.0020  grm.,  which  would  represent  0.61  per  cent.  The  contents  of 
the  crucible  were  completely  fused  and  the  lid  showed  a  slight  film.  As 
lead  fluoride  Is  slightly  volatile,  it  is  a  question  whether  this  very  small  loss 
may  not  be  owing  to  this,  and  that  the  mineral  is  anhydrous. 

The  fused  mass  was  dissolved  in  acetic  acid  and  filtered,  the  residue, 
consisting  mostly  of  lead  phosphate  and  fluoride,  was  dissolved  in  diluted 
nitric  acid.  A  pulverulent  residue,  containing  amongst  other  substances 
calcium  fluoride,  was  filtered  off,  the  fluorine  driven  ofi  by  sulphuric  acid 
and  the  sulphates  added  to  the  other  portion  of  the  analysis.  It  was 
found  that  a  considerable  portion  of  the  lead  phosphate  had  gone  in 
solution,  therefore  all  the  liquids,  from  which  the  lead  had  been  removed 
by  hydrogen  sulphide,  were  united  and  the  analysis  finished  as  under  II. 

TV.  0.5860  grm.  of  the  very  finely  powered  perfect  crystals  from  an- 
other specimen  with  traces  of  albite  was  placed  in  a  platinum  crucible 
moiatened  with  water,  and  then  sulphuric  acid  was  added  and  it  was 
evaporated  until  copious  fumes  of  sulphuric  acid  went  off.  It  was  dis- 
solved in  water  and  hydrochloric  acid.  A  very  slight  portion,  0.0070 
grm.,  escaped  the  decomposition  and  was  therefore  deducted  from  the 
original  quantity.  The  solution  was  precipitated  by  ammonia  which 
would  precipitate  all  the  glucina,  alumina,*  ferric  oxide  and  a  part  of  the 
lime  in  combination,  with  all  the  phosphoric  acid,  and  would  leave  the 
calcium  which  was  in  combination  with  the  flourine  in  solution.  I  found 
that  18.16  per  cent  had  not  been  precipitated,  which  corresponds  to  8.93 
per  cent  of  fluorine,  which  is  probably  more  correct  than  6.04  per  cent  as 
found  by  direct  determination.  The  precipitate  by  ammonia  was  dissolved 
in  nitric  acid,  the  phosphoric  acid  precipitated  by  ammonium  molybdate 
and  the  analysis  finished  as  above. 
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To  my  four  ant^lyses  I  add  for  comparison  those  of  Mr.  Mackintosh  and 

Dr.  Winkler. 

Xhren- 
Stonebam.  firlederadorf. 

I  II  III  IV    Macklntoeb.   Winkler.    Winkler. 

PA  =  41.76  —  48.01  —  43.38  —  43.43  —  44.31  —  41.51  —  42.44 

BeO  =  14.00^15.01  — 15.17  — 15.04  —  15.76  —  14.84  —  8.61 

A1,0,  =    0.17—   0.22—    0.09—   0.20 —  2.26  —  6.58 

Fe,0,  =    0.48—   0.31—    0.49—   0.15 —  1.18  —  1.77 

MnO  =    0.09-^   0.08—    0.12—   0.11 —     —     

CaO  =  33.96  — 34.06— 33.74  — 33.65  —  83.21  —  33.67  —  84.06 

H,0  = -r-?0.61  — T0.61 —  6.59  —  6.54 

Fl  =    r  — ?6.04 8.93       11.82 


102.12    104.06 
LessO  =  3.76       4.76 


98.86      99.84 

Silicic  acid  and  the  alkalies  belonging  to  the  albite,  etc.,  have  not  been 
determined,  it  should  be  remembered  however  that  0.20  alumina  repre- 
sents one  per  cent  of  albile. 

The  analysis  made  by  Mr.  Mackintosh  and  myself  show  that  herderite 
is  anhydrous  beryllium-calcium  phosphate  and  fluoride, — with  traces  only 
of  alumina  and  ferric  oxide  and  perhaps  a  little  water.  The  traces  of  alu- 
mina are  owing  to  slight  admixtures  of  traces  of  mica  and  albite. 

Somewhat  doubtful  is  the  exact  quantity  of  fluorine  which  it  contains. 
Mr.  Mackintosh  determined  its  quantity  from  the  excess  of  lime  which  he 
found.  A  determination  which  I  have  made  in  the  same  manner  gave  me 
a  far  lower  result,  instead  of  11.32,  only  8.93  per  cent.  My  direct  fluorine 
determination  is  probably  too  low,  owing  to  the  incomplete  decomposi- 
tion of  the  mineral  by  fusion  with  silica  and  sodium  carbonate  and  the 
difficulties  in  the  separation  of  fluorine  from  such  a  solution.  A  doubt 
also  exists  as  to  the  O.Cl  per  cent  loss  by  fusion  with  pluuibic  oxide, 
whether  it  is  water  or  lead  fluoride. 

As  all  my  material  was  used  up  I  could  not  attempt  any  other  determi- 
nation for  clearing  up  these  doubtful  points. 

It  is  to  be  regretted  that  the  results  of  Dr.  Winkler's  two  analyses  are 
so  very  unsatisfactory,  and  that  he  has  sacrificed  the  very  precious  Ehren- 
friedersdorf  herderite  by  employing  incorrect  methods  for  his  analyses. 

By  ignition  he  has  volatilized  the  greater  portion  of  the  fluorine,  then 
by  evaporation  with  nitric  acid  the  rest  may  have  gone  (although  nitric 
acid  is  less  liable  to  drive  ofl'  hydrofluoric  acid  than  hydrochloric  acid 
would  be)  ;  therefore  when  he  subsequently  tested  for  fluorine,  there  was 
no  more  left  than  suflicient  to  give  a  doubtful  reaction. 

Although  il  is  stated  (Rose's  Qual.  Analyse,  Leipzig,  1867,  p.  212),  in- 
correctly as  I  believe,  that  boiling  with  sodium  aceti^te  does  not  precipitate 
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glucina,  I  am  not  awaro  that  this  method  has  ever  been  suggested  to  sep- 
arate  glucina  from  alumina  by  boiling  a  solution,  nearly  neutralized  with 
sodium  carbonate,  with  sodium  acetate.  It  is  a  known  fact  (see  Qraham- 
Otto's  Anorganische  Chcmie,  by  Michaelis,  iii,  2  Halfle,  p.  694)  that  from 
a  solution  of  beryllium  chloride  the  glucina  is  precipitated  on  boiling  with 
sodium  acetate.* 

.  Dr.  Winkler  does  not  state  that  he  has  tested  his  so-called  alumina  for 
its  purity,  which  is  unfortunate,  or  ho  would  have  found  that  a  slight  trace 
of  it  might  have  been  present,  but  that  the  precipitate  was  nearly  pure 
glucina.  There  can  he  very  little  doubt  that  the  Ehrenfriederedorf  and 
Staneham  mineral  are  identical  in  composition.  There  is  also  a  larger 
percentage  of  ferric  ozide  in  Dr.  Winkler*s  analysis  than  found  by  me. 
Might  this  not  have  come  from  the  molybdic  acid  which  he  used  ?  The 
ammonium  molybdate — prepared  from  Merk's  molybdic  acid — which  I 
use  contains  in  100^  0.002  grms.  ferric  oxide.  As  I  used  measured 
quantities,  a  corresponding  amount  of  ferric  oxide  was  deducted. 

University  of  Pennsylvania,  Philadelphia,  October  27,  I884. 


Notes  on  the  Natural  Bridge  of  Virginia.    By  Charles  A.  Ashburner. 

(October  $,  I884;  see  page  690.) 

During  a  recent  trip  to  Virginia  (September  2  to  6),  I  visited  the  Natural 
Bridge,  and  although  in  possession  of  the  tourist  guide  book  of  the  lo- 
cality (edition  of  1884)  and  the  admirable  articles  published  by  Major  Jed. 
Hotchkiss  in  "The  Virginias,"  I  failed  to  obtain  certain  information  relat- 
ing to  the  bridge  which  would  be  of  special  interest  to  the  topographer 
and  geologist.  Some  of  the  observations  which  I  made,  although  of  a 
general  character,  may  be  of  interest  to  members  of  the  American  Philo- 
sophical Society. 

The  bridge  is  undoubtedly  the  remnant  of  the  top  of  a  cave  which  was 

*  In  order  to  show  the  value  of  the  method  used  by  Dr.  Wlnkter  for  the 
separation  of  alumina  and  glucina,  a  quantity  of  beryllium  carbonate  was 
dissolved  in  hydrochloric  acid,  evaporated  to  dryness,  diluted  with  about 
150^  of  water,  nearly  neutralized  with  sodium  carbonate,  then  about  2  grams 
of  sodiom  acetate  were  added  and  the  solution  heated.  At  about  60°  it  be- 
came turbid,  and  after  two  hours  boiling  a  considerable  precipitate  had 
formed,  which  was  Altered  off  and  washed.  It  was  dissolved  in  dilute  hydro- 
chloric acid,  then  sodium  hydrate  was  added  to  redissoive  the  precipitate,  then 
St  was  diluted  with  much  watpr  and  gave  on  boiling  beryllium  hydrate,  which 
after  ignition  weighed 0.0853 grams.  The  filtrate  from  the  precipitate  produced 
by  sodium  acetate  was  precipitated  by  ammonia  and  gave  0.2705  grm.  This 
sbowB  that  21.8  per  cent  were  precipitated  by  boiling,  and  that  the  method  is 
worthless  for  the  separation  of  glucina  from  alumina.  By  a  greater  dilution 
and  a  more  strict  neutralization  perhaps  all  the  glucina  might  have  been 
precipitated. 
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probably  formed  long  before  the  Luray  Cayern,  which  is  excayated  out  of 
the  same  limestone  formation.  The  bridge  seems  to  be  located  in  the 
centre  of  a  gentle  basin  or  sjncline  in  the  strata,  which  may  account  for 
the  roof  of  the  ancient  cavern  being  left  at  this  special  point.  The  height 
of  the  bridge  has  evidently  been  much  augmented  by  a  lowering  of  the 
bed  of  Cedar  creels  through  the  agency  of  chemical  and  mechanical 
erosion  after  the  destruction  of  the  original  cavern.  The  height  of  the 
cavity  at  the  point  where  the  bridge  now  exists  being  in  consequence  very 
much  less  than  the  present  height  of  intrados  of  the  bridge  arch. 

The  elevation  above  ocean  level  of  the  railroad  track  at  Natural  Bridge 
Station  on  the  Shenandoah  Valley  R.  R.,  is  760  feet,  and  the  elevation  of 
Cedar  creek  under  the  north  face  of  the  bridge  arch  is  915  feet,  as  deter- 
mined by  two  independent  lines  of  barometric  levels  which  I  ran  from  the 
railroad  station  to  the  bridge.  The  height  of  the  crown  of  the  arch  on  the 
north  side  at  the  ''Lookout  Point"  is  188  feet  above  the  creek,  measured 
with  a  cotton  twine,  which  was  the  only  line  of  the  required  length  which 
could  be  obtained.  The  same  measured  by  barometer  (Short  and  Mason 
aluminium  aneroid),  was  determined  as  186  feet.  Neither  of  these  methods 
of  measurements  are  sufficiently  exact  to  permit  of  a  final  statement,  but 
are  of  interest  in  the  absence  of  more  definite  data.  The  thickness  of  the 
arch  under  the  crown  on  the  north  side  is  approximately  46  feet,  and  on 
the  south  side  86  feet. 

Much  has  been  written  and  published  about  this  Natural  Bridge  since 
the  appearance,  a  century  ago,  of  the  Travels  of  the  Marquis  de  Chastellux 
in  North  America,  in  1780-2,  but  there  appears  to  be  a  lack  of  a  complete 
description  of  the  bridge  and  its  surroundings  which  is  readily  available, 
which  would  prove  of  special  value  to  the  topographer  and  geologist. 


Stated  ifeetirifj^  Xovemher  7,  188 4„ 
Present,  18  memberp. 
President,  Mr.  Fraley,  in  the  Chair. 

Col.  Ludlow,  Dr.  Randolph,  and  Mr.  Dickson,  new  members, 
were  introduced  to  the  presiding  officer  and  took  their  seats. 

Letters  of  acknowledgment  were  received  from  the  Royal 
Academy  at  Madrid  (XVI,  i,  113, 114);  the  Society  of  Antiqua- 
ries of  London  (415);  and  the  Maine  Historical  Society  (115). 

A  letter  of  envoy  was  received  from  the  Meteorological 
Office,  Royal  Society,  London. 
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Donations  to  the  Library  were  reported  from  the  Royal 
Academy  of  Belgium ;  the  Annales  dea  Mines ;  the  Revue 
Politique;  the  Meteorological  Council  of  the  Royal  Society,  and 
London  Nature ;  the  Cambridge  Philological  Society ;  the 
Natural  History  Society  at  Montreal ;  the  Boston  Society  of 
Natural  History ;  the  American  Philological  Association  at 
Cambridge ;  the  American  Journal  of  Science ;  the  American 
Chemical  Journal ;  the  Franklin  Institute  ^  Peilnsylvania  His- 
torical Society ;  Prof.  J.  P.  Lesley ;  Mr.  Henry  Phillips,  Jr. ; 
Mr.  A.  B.  Foote ;  the  Wyoming  Historical  and  Geographical 
Society ;  the  Commissioners  of  Education ;  the  Secretary  of  the 
Navy;  the  United  States  Fish  Commission ;  the  United  States 
National  Museum ;  the  United  States  Naval  Observatory ;  the 
Smithsonian  Institution;  the  American  Journal  of  Mathe- 
matics; Major  Jed.  Hotchkiss,  of  Staunton,  Va.;  the  editor  of 
the  Western  Magazine,  Cleveland;  the  Colorado  Scientific 
Society;  the  Astronomical  Observatory  of  Mexico,  and  the 
Imperial  Observatory  of  Rio  de  Janeiro. 

Dr.  Rushenberger  accepted  his  appointment  to  prepare  an 
obituary  notice  of  Dr.  R.  E.  Rogers. 

Mr.  Vaux  accepted  his  appointment  to  prepare  a  notice  of 
Mr.  Henry  M.  Phillips. 

The  death  of  Mr.  John  Biddle,  of  Philadelphia,  October  19, 
aged  70  years,  was  announced. 

The  death  of  Mr.  C.  E.  Rawlins,  of  Liverpool,  aged  71  years, 
was  anaounced. 

Dr.  Syle  exhibited  copies  of  the  Shanghai  Chinese  Illustrated 
News,  picturing  the  defeat  of  the  French  troops  by  the  Chinese 
in  the  late  battles;  and  described  the  peculiarities  of  the  struc- 
ture of  the  Chinese  language. 

Prof.  Cope  presented  "An  Analysis  of  the  bark  of  the  Fou- 
quieira  splendens"  by  Miss  Helen  C.  D.  Abbott. 

Prof.  E.  D.  Cope  mentioned  some  of  the  results  of  his  studies 
on  the  Batrachian  and  Reptilian  fauna  of  Mexico  and  Central 
America,  which  had  been  prosecuted  by  the  use  of  material 
mainly  placed  at  his  disposal  by  the  Smithsonian  Institution* 
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The  total  number  of  species  described  up  to  date  is  six  hundred 

and  ten,  which  is  described  as  follows : 

Genera,  Speciee. 

fUrodela 6  15) 

Batraohia. -^  Gymnopbiona 4  7  V  120 

(Anura 81  «8J 

rCrocodilia 3  8*^ 

•R-^rrTTT*      JTestudlnata 11  28  f   ^^ 

Reptilia...    La^^^jj.^ ^         188  f  ^ 

[Opbidia 92         274j 

On  motion  of  Dr.  Brinton  it  was 

Hesoked,  HThe  expediency  of  preparing  and  printing  a  Dictionaiy  of  the 
Lenni  Len^p6  language,  based  on  tbat  of  tbe  Rev.  Darid  Zeisberger,  and 
tbus  completing  the  presentation  of  tbat  language,  begun  in  our  Tkans- 
ACTIONS  in  1827  by  our  former  President,  Peter  Stephen  Duponceau,  be 
referred  to  tbe  Publication  Committee,  with  instructions  to  report  at  the 
first  regular  meeting  in  January,  1885. 

Pending  nominations  Nos.  1031,  1032  and  new  nomination 
No.  1033,  were  read,  and  the  meeting  was  adjourned. 


Stated  Meeting,  November  ^1,  1884'' 

Present,  15  members. 
President,  Mr.  Fraley,  in  the  Chair. 

An  acknowledgment  of  the  receipt  of  Proceedings  Nos.  112, 
114,  115  was  received  from  the  Koyal  Zoological  Society  of 
Amsterdam. 

A  letter  of  envoy  was  received  from  the  Librarian  of  the 
University  of  California. 

A  letter  was  received  from  the  United  States  Department 
of  the  Interior,  offering  copies  of  the  Blue  Book,  or  Official 
Kegister  of  the  United  States. 

A  circular  invitation  was  received  from  the  Natural  History 
Society  at  Bamberg,  to  assist  at  the  celebration  of  its  Fiftieth 
Anniversary,  on  November  8,  1884. 
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Donations  for  the  Library  were  received  from  Mr.  Paul 
Albrecht,  of  Brussels;  the  Geographical  Society  at  Paris; 
Koyal  Academy  of  History  at  Madrid ;  Eoyal  Meteorological 
and  Astronomical  Societies  of  London ;  London  Nature ;  the 
Boston  Society  of  Natural  History;  Science  Eecord;  New 
York  Meteorological  Observatory;  American  Journal  of  Phar- 
macy ;  Mr.  Henry  Phillips,  Jr. ;  the  Maryland  Historical  So- 
ciety; Johns  Hopkins  University;  United  States  Fish  Com- 
mission; United  States  Department  of  the  Interior;  Kansas 
State  Historical  Society,  and  University  of  California. 

The  death  of  Eli  K.  Price,  senior  Vice  President  of  the 
Society,  at  his  residence,  in  South  15th  street,  Philadelphia,  on 
the  11th  inst.,  in  the  88th  year  of  his  age  (bom  July  20, 1797), 
was  announced. 

The  following  contributions  to  the  Society  were  read : 

1.  Notes  on  the  Geological  Structure  of  Tazewell,  Eussell, 
Wise,  Smyth,  and  Washington  counties,  of  Virginia,  by  John 
J.  Stevenson,  Professor  of  Geology  in  the  University  of  New 
York,  with  seven  cross  sections  and  a  geological  map. 

Mr.  Leslev  remarked  that — 

This  memoir  was  a  continuation  of  Prof.  Stevenson's  description  of  the 
Geology  of  Southwestern  Virginia,  read  before  the  Society,  August  20, 
1880,  January  21,  1881,  and  October  7,  1881 ;  but  without  further  reference 
to  the  economics  of  the  region. 

The  absence  ot  the  Chemung  and  Portage  and  Genesee  formations  VIII 
/,  e,  d,  from  long  outcrops  in  Lee,  Wise  and  part  of  Scott  counties  (altliougli 
the  Chemung  is  present  on  Indian  creek,  &c.  further  east) ;  the  absence  of 
the  coarser  members  of  the  Hamilton  VIII  e,  and  the  Marcellus  VIII  b, 
so  that  only  900  feet  of  black  slate  is  left ;  the  absence  of  the  Upper  Helder- 
berg  VIII  a,  Oriskany  VII,  Lower  Helderberg  VI,  and  Onondaga  V  ft— 
leaving  merely  the  Clinton  V  a,  and  Medina  IV  ft,  c,  which,  however,  thin 
out  and  disappear  themselves,  but  in  a  BoutheaHerly  direction — are  facts  of 
importance  to  the  proper  understanding  of  the  original  source,  or  rather 
sources  of  our  Palaeozoic  deposits. 

The  logical  discussion  of  facts  relating  to  the  anomalous  salt  and  gyp- 
sum deposits  along  the  Holston,  at  Saltville  and  elsewhere,  is  specially 
valuable.  The  independence  of  the  gypsum  clays  as  regards  the  Palseozoic 
floor- rocks  on  which  they  rest,  and  the  evident  erosion  of  the  gypsum 
before  the  deposit  of  the  blue  clay,  upon  which  again  the  3ta$todon  con- 
glomerate lies,  are  important  steps  of  an.  argument. resulting  in  a  theory 
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that  the  gypsum  is  not  older  than  Tertiary  times,  and  that  it  owes  its 
origin  (as  in  the  Great  Salt  Lake  of  Utah)  to  the  meeting  of  two  systems 
of  drainage  wuters,  one  from  a  region  furnishing  an  abundance  of  lime 
water,  and  the  other  from  a  region  furnishing  an  abundance  of  copperas 
water. 

This  memoir  is  not  only  valuable  for  its  new  facts,  but  for  its  correction 
of  mistakes  made  by  me  in  my  survey  of  the  region  in  1870.  A.  re-survey 
of  any  geological  field  by  another,  or  by  the  same  competent  geologist,  is 
sure  to  produce  such  results ;  and  the  "constants  of  science  "  can  only 
be  obtained  by  this  process  of  reiteration.  My  mistake  of  identifying  the 
fault  at  Saltville  with  the  Walker  mountain  fault  is  a  case  in  point  Prof. 
Stevenson  shows  their  distinction. 

The  total  absence  of  the  Catskiil  formation  No.  IX.  and  the  nearly  total 
absence  of  the  Pocono  formation  No.  X,  two  formations  measuring 
together  in  Middle  and  Eastern  Pennsylvania  at  least  8000  feet,  is  worthy 
of  especial  notice,  as  it  goes  far  to  confirm  the  apparent  lack  of  IX  and 
thinness  of  X  at  no  great  distance  behind  the  Allegheny  mountain  in 
western  Pennsylvania.  As  we  know  nothing  of  the  south-eastern  limit 
of  these  formatiohs,  and  merely  see  them  at  their  last  outcrop  g^wing 
thicker  in  that  direction,  and  also  north-eastward,  the  idea  of  a  closed  basin, 
however  large — ^perhaps  extending  to  Scotland — may  challenge  respectful 
consideration. 

On  motion,  the  Secretaries  were  authorized  to  publish  a 
colored  map  of  the  district  like  that  in  Vol.  XIX,  page  219. 

2.  The  Limits  of  Stability  of  Nebulous  Planets,  by  Prof. 
Daniel  Kirkwood. 

3.  On  the  Genealogy  of  the  Vertebrata,  and  the  Theory  of 
Degradation  as  demonstrated  by  it,  by  Prof.  E.  D.  Cope. 

The  minutes  of  tlie  last  meeting  of  the  Board  of  Officers  and 
Members  in  Council  were  read,  and  on  motion  the  recommen- 
dations therein  contained  were  approved  and  adopted. 

1.  Resolved,  That  the  Proceedings  be  hereafter  published  quarterly,  or 
oftener,  at  the  discretion  of  the  secretaries. 

2.  Resolved,  That  aU  members  not  paying  an  annual  contribution  be 
charged  one  dollar  annually  for  the  printed  Proceedings. 

It  was  explained  that  the  Post  Office  laws  of  the  United  States  require 
not  only  a  quarterly  issue,  but  a  bona  fide  subscription  list,  for  placing  any 
printed  matter  under  the  head  of  third  class  matter. 

The  Secretaries  will  not  only  make  this  notification  and  explanation, 
but  will  send  a  circular  letter  to  such  members  of  the  Society  soliciting 
their  assent. 

3.  Resolved,  That  the  Indian  Picture  Rock  be  obtained  at  a  total  cost 
not  exceeding  $50  for  purchase,  preparation  and  transportation. 
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i.  That  an  appropriation  <4  two  hundred  and  seventy-five  dollars  ($375) 
be  made  for  heliotype  views  of  the  Society's  Hall,  within  and  without,  to 
illustrate  the  forthcoming  Volume  I,  Part  i.  Proceedings  of  the  Society 
from  1744  to  1837. 

5.  That  a  circular  letter  be  sent  to  members,  urging  them  to  take  meas- 
ures for  the  preservation  of  the  monuments  of  antiquity  in  their  several 
localities. 

6.  Tliat  it  is  not  expedient  for  the  Society  to  take  any  part  in  the  pro- 
posed American  Exhibition  in  London  in  1886. 

The  alterations  made  in  the  garrets  of  the  Hall  for  purposes 
of  storing  and  arranging  the  Society's  stock  of  publications, 
were  reported  and  approved,  and  the  meeting  was  adjourned. 


Stated  Meeting,  December  5,  1884'. 

Present,  13  members. 

President,  Mr.  Fbaley,  in  the  Chair. 

Letters  accepting  membership  were  received  from  Judge 
Jas.  R.  Ludlow,  Prof.  G.  vom  Rath,  Dr.  A.  S.  Gatschet,  and 
Rev.  Dr.  H.  C.  Trumbull. 

Letters  of  acknowledgment  were  received  from  the  Societas 
Flor»  et  Faunae  Fennica,  at  Helsingfors  (107,  108,  113),  asking 
for  back  numbers ;  from  the  London  Royal  Society  (XVI,  i  ; 
112,  118,  114);  from  the  Verein  fiir  Vaterlandische  Natur- 
kunde  at  Stuttgart  (XVI,  i;  112-114);  and  from  De  Lau  & 
Co.,  London  (see  MS.  Minutes). 

A  letter  proposing  exchange  of  duplicates  was  received  from 
the  Mercantile  Library. 

Letters  of  envoy  were  received  from  the  Meteorological 
Office  of  the  Royal  Society,  London,  and  the  Society  at  Hel- 
singfors. 

Donations  to  the  Library  were  received  from  the  Royal 
Academies  at  Berlin,  Turin,  Modena,  London  and  Edinburgh ; 
the  Observatories  at  Adelaide,  Oxford  and  Brussels ;  the  Geologi- 
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cal  Survey  of  India ;  the  Society  at  Helsingfors ;  the  Archives 
of  Physical  and  Natural  Sciences  at  Geneva ;  the  Anthropo- 
logical Society  and  Eoyal  Geological  Institute  at  Vienna ;  the 
Natural  History  Societies  at  Altenburg,  Bremen,  Bonn  and 
Stuttgart;  the  German  Geological  Society;  the  Society  of 
Natural  and  Medical  Sciences  at  Giessen;  the  Horticultural 
Society  at  Gorlitz ;  the  Physical-Economical  Society  at  Konigs- 
berg ;  the  Geographical  and  Natural  History  Societies  at  Leip- 
sic;  the  Astronomical,  Geological  and  Geographical  Socie- 
ties at  London ;  the  Boston  Society  of  Natural  History ;  the 
Essex  Institute ;  Museum  of  Comparative  Zoology ;  American 
Journal  of  Science ;  New  Jersey  Historical  Society ;  Franklin 
Institute,  Henry  Phillips,  Jr.,  Prof.  E.  D.  Cope ;  Kosmos ;  the 
Second  Geological  Survey  of  Pennsylvania ;  Prof.  Ira  Remsen, 
of  Baltimore,  and  Major  Hotchkiss,  of  Stanton,  Virginia. 

Mr.  Henry  Phillips,  Jr.,  presented  two  valuable  catalogues 
of  collections  of  coins ;  one  of  Jerome  de  Vries,  Jr.  of  Amster- 
dam; the  other  of  the  Marquis  Remedi  of  Sarzani,  hand 
somely  illustrated  with  heliotype  plates. 

Prof.  John  J.  Stevenson  of  the  University  of  the  City  of 
New  York  communicated  a  paper  entitled :  "  Some  notes  re- 
specting metamorphism." 

Mr.  Carson  read  by  appointment  an  obituary  notice  of  the 
late  Gen.  A.  A.  Humphreys. 

Dr.  Frazer  exhibited  and  explained  his  invention  of  a  form 
of  hand-compass,  in  which  the  needle  is  preserved  from  injury 
by  carriage. 

Mr.  Ashburncr  exhibited  and  described  a  new  map  of  the 
anthracite  coal  region  with  columnar  lists  of  the  production 
of  each  mine. 

The  Treasurer  read  his  annual  report,  which  was  submitted 
to  the  Committee  on  Finance. 

Pending  nominations  Nos.  1031  to  1033  were  read,  and  the 
meeting  was  adjourned. 
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On  a  square  plpeof  Umonite 696 

Horn,  G.  H. 
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Houston,  E.  J. 

-On  the  syBchronoas  multiplex  telegraph 307,  S35 

Hunt,  T.  S. 
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KiRKWOOD,    D. 
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Obituary  notice  of  H.  Seybert 241 

Huschekberoer,  W.  8.  W. 

Obituary  notice  of  R.  Bridges. 427 

Sharpless,  Isaac. 

The  latitude  of  Haverford  College  Observatory 78 

Sheafer,  p.  W. 

Communication 458 

Simpson,  Geo. 

Communication 343 

Stevenson,  J.  J.. 

Notes  on  the  geology  of  8.  W.  Virginia 704 

Syle,  Ed.  W. 

On  the  Chinese  language 701 

Thayer,  Russell. 

Aerial  ships 801 

Vaux,  Richard. 

The  Pennsylvania  prison  system 651 

Wall,  J.  8. 

On  some  Indian  picture  rocks 6SS,  K87 

Williams,  H.  8. 
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Lee  MSS 428 

Magellanic  Premium 329,612 

Michaux  Legacy  receipts 48,28^,422,485 

••  ♦•       Committee  report 449 

Oil  paintings  to  be  restored 307,330.487 

Penn  MSS.  (Denson's  letter) 421 
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Photographs  received 829 
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abort  Latin  motto  suited  to  the  occasion,  together  with  the  words :  "The 
Premium  of  John  Hyacinth  de  Magellan,  of  London,  established  in  the 
year  178G;'*  and  on  the  other  side  of  the  plate  shall  be  engraved  these 

words :  "  Awarded  by  the  A.  P.  S.  for  the  discovery  of A.D. ." 

And  the  seal  of  the  Society  shall  be  annexed  to  the  medal  by  a  ribbon  pass- 
ing through  a  small  hole  at  the  lower  edge  thereof. 

Section  2.  The  Magellanic  fund  of  two  hundred  guineas  shall  be  con- 
sidered as  ton  hundred  and  fifty  dollars,  and  shall  be  invested  separately 
from  the  other  funds  belonging  to  or  under  the  care  of  the  Society,  and  a 
separate  and  distinct  account  of  it  shall  be  kept  by  the  treasurer. 

The  said  fund  shall  be  credited  with  the  sum  of  one  hundred  dollars,  to 
represent  the  two  premiums  for  which  the  Society  is  now  liable. 

The  treasurer  shall  credit  the  said  fund  with  the  interest  received  on  tlie 
investment  thereof,  and,  if  any  surplus  of  said  interest  shall  remain  afler 
providing  for  the  premiums  which  may  then  be  demandable,  said  surplus 
shall  be  used  by  the  Society  for  making  publication  of  the  terms  of 'the 
said  premium,  and  for  the  addition,  to  the  said  premium,  of  such  amount 
as  the  Society  may  from  time  to  time  think  suitable,  or  for  the  institution 
of  other  premiums. 

The  treasurer  shall,  at  the  first  stated  meeting  of  the  Society  in  the 
month  of  December  annually,  make  a  report  of  the  state  of  said  fund  and 
•f  the  investment  thereof. 


